Processing Corrosion-Resistant Steel—- 


LONG TERM 
ECONOMICS 


demands 


Long Life and 


Low Cost Protection 


Because they possess ability resist moisture 
absorption and because they are unaffected the 
changes moisture content soils, Barrett 
Coal-tar Enamels provide positive and long-lasting 
stability insulation. 

These coatings, applied with modern equipment 
modern methods, plus electrical inspection, 
plus cathodic protection, produce corrosion-proof 
pipelines that require minimum use com- 
plementary electrical energy and minimum in- 
vestment this form electrical protection. 

The sound economy coal-tar coatings con- 
junction with cathodic protection has been amply. 
demonstrated over long period years ail 
types soil and climatic conditions. 


FIELD SERVICE: 


The Barrett Pipeline 
Service Department 
and staff of Field 
Service men are 
oth technical an 
on-the-job assistance THE BARRETT DIVISION 


rret 


40 Rector Street, New York 6, N.Y. 


Barrett Coal-Tar Enamel...an important factor 
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Spiral Welded Steel Pipe loops readi- 
1234” O.D.; .141” wall; 18” O.D., 
.188” wall, and even pipe 24” O.D. 
light .172” wall. The flexibility 
Pipe permits all standard slack loops and 
there danger that the pipe will buckle 
become unstable. 

Other advantages include lengths 
feet and wide range diameters and thick- 
nesses. With long lengths there are fewer 
joints assemble, fewer sections unload, 
haul and string. Beveled pipe ends make for 
faster, easier field welding. Write for prices. 
Armco Drainage Metal Products, Inc., Pipe 
Sales Division, 4715 Curtis Street, Middle- 
town, Ohio; 501 Mayo Bldg., Tulsa, Okla. 


ARMCO STEEL PIPE 
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Federal’s Cathodic Protection 


CORROSION TAKES a huge bite from industry’s profits. Sub-surface cables, 
pipe lines and tanks . . . even water tanks above ground. . are constantly 
attacked by electrolytic and galvanic action. 

Federal Cathodic Protection is a dependable safeguard against this form 
of corrosion. By maintaining a.constant direct current from earth to equip- 
ment (in above-surface structures, from water tank’s inner surface), 
Federal Selenium Rectifiers counteract destructive currents and stop dis- 
integration of metal surfaces. 

These units operate from any standard AC supply. They do their work 
efficiently, silently . . . with no moving parts to wear, or require maintenance. 

Learn how Federal selenium rectifying units can put work guard 
your own installations. Write today for a copy of ‘‘Cathodic Protection and 
Applications Selenium 


# in Canada:—Federal Electric Manufacturing Company, 
3 Ltd., Montreal 

j Export Distributor—International Standard Electric 
Corp., 67 Broad St., N. Y. C. 


Newark 1, New Jersey 


simplify ordering pipe coating and 

wrapping, Pipe Line Service Corporation offers you the 
easiest specifications you could ask for. You indicate either 
"Specification together with the 
coating material desired and PLS does the rest. When you 
consider that you can get any type protection you want, 
it's just good business let Line Service assume the 


complete responsibility for the finished job. 


Mechanical cleaning. 

Mechanical priming with desired primer. 

Hot application of desired coating. ts 
Hot application of desired coating. 

One spiral wrapping of desired wrapping material. 
One spiral wrapping of heavy kraft paper. 


INCLUDES 


(1) Mechanical cleaning. Ename 
*(2) Mechanical priming with desired 

(3) Hot application desired coating. 

(4) Hot application of desired coating. 

(5) One spiral wrapping of desired 

wrapping material. 
(6) Hot application of desired coating. 
(7) One spiral wrapping of heavy kraft paper. 
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Field AVAILABLE 


HELP YOU FIGHT CORROSION 


WHILE the corrosion data 
file The International 
Nickel Company provide the 
answers many questions, 
secure additional informa- 
tion directly applicable 
particular problem. 

Often, the most convenient 


and reliable way acquire 
the needed data carry 
out corrosion tests right 
the customer’s plant under 
actual operating conditions. 

facilitate such plant 
tests, Inco has developed 
testing techniques and de- 
vices for holding the test 
pieces. Most useful these 
the so-called “spool-type 


Standard Dimensions 


The holder standard 
dimensions and construction. 
Specimens, too, are stand- 
ard shape and size. Stand- 


ardization the specimens 
permits advance preparation 


many specimens and 


holders, thus reducing the 
time required get test 
started. 

Normally, the stock 
specimens hand Inco 
amounts total 10,000 


Monel 


materials. 


specimens some 120 dif- 
ferent metals and alloys. 

needed, special speci- 
mens (e.g. specimens with 
welded, soldered brazed 
joints) can prepared and 
mounted the spool-type 
holder. Galvanic couples 
also can set up. 

Special Holders 
instances arise 


(No. 3 in a series describing the corrosion research program of THE INTERNATIONAL NICKEL COMPANY) 


SPECIMEN HOLDER FOR USE INSIDE TUBES 
Bakelite 


Special holder for testing specimens pipes 
tubes. This device does not seriously interfere with 
flow tubes more internal diameter. 


Spool-type specimen holder — a most useful device 
for plant testing. Rods, nuts and brackets are made 
of Monel or stainless steel. Tubes, spacers and 
end discs are made of bakelite or other insulating 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Wall Street, New York N.Y. 


where the spool-type holder 
cannot used. Specially- 
designed holders are then 
provided. For example, for 
corrosion studies pipe 
lines the device shown below 
has proved useful. 

Other devices have been 
developed for still more 
specialized cases. 

Today, average 
month, the Inco Corrosion 
Engineering Section sends 
out approximately test 
are use providing 
data for plants all over the 


Tube Specimen 


country. 

their broad corrosion re- 
search program, corro- 
sion engineers always are 
ready cooperate carry- 
ing out plant tests either 
use the devices illus- 
trated techniques de- 
veloped fit individual 
problems. 


i 
pee Section AA A 
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Pipe Cleaning, Coating and Wrapping 


any coating and wrapping specification 


Complete Reconditioning 
Service for Old Pipe 


¢ 
HOUSTON, TEXAS 
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Magnesium 


for Cathedic Protection 


New light the control galvanic 
corrosion has developed from work 
now progress Dow the use 
magnesium anodes for cathodic 


protection. 


The Dow research program date 
covers long series laboratory 
and field tests and has produced 
some very interesting data. 
rapidly this information can 
prepared for publication, will 


made available. 


Tests pipe lines, steel foundations, 
underground tanks, and metals 
contact with sea water indicate that 
galvanic corrosion can materially 
reduced the use expendable 
external anodes magnesium. Be- 


cause its high electro chemical 


MAGNESIUM DIVISION 
THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York Boston Philadelphia Washington 
Cleveland Detroit Chicago St. Louis Houston 


San Francisco ¢ Los Angeles « Seattle © Tulsa 


equivalent and its high driving volt- 
age, magnesium logical material 


for this purpose. 


Replaceable magnesium anodes, con- 
nected structures protected, 
show marked effectiveness supply- 
ing the current demanded cath- 
odic areas, correspondingly reducing 
the rate which anodic areas 


the structures are dissolved. 


Results date indicate the potential 
usefulness magnesium anodes 
the practical control galvanic cor- 
rosion industrial scale. Dow 
invites industrial concerns 
viduals confronted with corrosion 
problems contact the nearest Dow 


office for literature consultation. 


INDISPENSABLE INDUSTRY 


: 
: 


ASSOCIATION CORROSION ENGINEERS 


Now Monthly 


now issued every month. 

The continued expansion the National Association Corrosion 
Engineers, plus insistent demand for more corrosion literature, have 
made this conversion necessary. 

this new monthly basis, the Association officers and the maga- 
zine editors promise uphold the high standards already established. 


Suggestions from Association members and subscribers are invited. 


Each advertising dollar will even greater value with 


increased frequency issue. The change from quarterly 
monthly publication trebles the amount litera- 
ture available our readers. 


Information rates and mechanical specifications sent request. 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


A. B. CAMPBELL, Executive Secretary 


Southern Standard Building, Houston Texas 
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This machine, especially developed for 
Crutcher-Rolfs-Cummings Houston, double 
coats and double wraps one operation. 


ONE operation with this 
Machine 


fast pipelines can 
assembled, the Johns- 
Manville machine pictured here 
applies double protection against 
soil corrosion. TWO coats 
enamel TWO layers J-M 
single operation. 
That means installation sav- 
ings. And these savings continue 
through years service because 


Johns-Manville Pipeline 
made time-defying, rotproof 
asbestos fibers. today the 
most widely used material for 
guarding the enamel against soil 
stresses and distortion. 


For complete information, 
write Johns-Manville, 
Box 290, New York 
16, New York. 


Johns-Manville Pipeline Felts 


= 
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PIPELINE CATHODIC PROTECTION 


THE JACOBS WIND ELECTRIC COMPANY 


Now you can have practically 100 percent continuous pipeline protec- 
tion with the NEW JACOBS SYSTEM real saving current cost. 
Easy install, very small annual depreciation and maintenance cost. 
new greatly improved and specially designed Wind Electric Plant com- 
bination with system current supply 
during calm periods that maintains al- 
most complete pipeline protection for 
large small, coated bare, oil gas 
lines. Lowest annual kilowatt hour 


cost yet developed for the Cathodic 
Protection pipelines. 


THE JACOBS WIND 
ELECTRIC COMPANY 


are pioneers the develop- 

ment, and manufacture electric 

generating equipment for the Cathodic 

Protection pipelines and now offer the 

pipeline industry entirely new methcd 

continuous pipeline Cathodic Protec- 

tion considerable annual saving 

operating, maintenance, and installation 

costs. will pay you get complete details this new system before 
considering any other method Pipeline Cathodic Protection. For complete 
literature write 


THE JACOBS WIND ELECTRIC COMPANY, INC. 


PIPELINE DIVISION 
MINNEAPOLIS 11, MINNESOTA 
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THE DEARBORN METHOD RUST PREVENTION 


has become standard. For years, NO-OX-ID, the 
original rust preventive, and NO-OX-IDized Wrappers 
have protected the pipe and service lines that insure the 
uninterrupted flow gas and oil America’s millions. 


industry, clean parts surfaces are vital fine per- 
formance. Properly coated parts wrapped 
ized Wrappers, the water moisture vapor barrier, and sealed 
protect pipe lines for the same reasons. Write for details. 


The ORIGINAL RUST PREVENTIVE’ 


Dearborn Chemical Company es 
Dept. CO, 310 Michigan Ave., Chicago Ill. 


tape 
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PROTECTION 
its 


Typical example 
of Stovepiping 
over the ditch. 


modern factory methods are unique the industry. 


delivery. 


Steel Pipe Protection. 


SPECIFICATION 
TAX-1 


HILL, HUBBELL CO. Division Cleveland 


STEEL PIPE 


YES! THREE TIMES OUR FORMER PRODUCTION CAPACITY. HILL-HUBBELL streamlined 


When you order Steel Pipe Protection, pipe sizes from nominal 30” OD, from 
HILL-HUBBELL, you know advance the exacting specification, the exact cost, and the date 


Whether few miles, hundreds miles, Pipe Protection, HAVE THE 
FACILITIES. For dependable time economy and permanent investment, order HILL-HUBBELL 


CORPORATION 


is 
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FIBERGLAS 
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}- 


PIPE WRAP 


Excellent Reinforcement for Coatings 


Corrosion engineers will find Fiberglas 
Pipe Wrap unique combination ad- 
vantages that will help provide extra 
years efficient, economical protection 
for underground lines. 

Fiberglas Pipe Wrap thin, porous, 
web-like mat long, fine fibers glass. 
This chemically inert mat noncorrosive 
and the fibers not absorb moisture 
soil acids. 

The porosity Fiberglas Wrap permits 
air vapors escape quickly, thereby 
reducing air bubbles that cause holidays. 
The speed with which the wrap pulls into 
the coating before cooling, assures strong 
reinforcement; greatly increases 
the impact strength; makes the coating 
more resistant soil stress and results 
uniform layer coating. The mat has 
adequate strength for high-speed applica- 
tions standard machine tensions. 

Write for the new booklet describing 
Fiberglas Underground Pipe Wrap—for 


corrosion all types new 


reconditioned lines. Owens-Corning 
Fiberglas Corporation, Dept. 958, Toledo 
Ohio. Branches principal cities. 

In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


Fiberglas Underground Pipe Wrap 
available various widths and roll 
lengths for standard wrapping methods. 


PIPE 
WRAP 
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1947 NACE CONFERENCE 


Mlecting 


and 


Palmer House, Chicago, Illinois 


Four days technical papers covering latest develop- 
ments corrosion prevention and mitigation. 


Four days intensive demonstration newest 
methods corrosion prevention, together with latest 
types equipment and services developed 


for life metal structures. 


For the Exhibition reservations, 
further particulars, address 


National Corrosion Engineers 


TEXAS 


4 
4 

3 

we 
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ANOTHER REILLY COATING 
FOR CORROSION RESISTANCE 


Send for this booklet 
describing Reilly Protective Coat- 
ings for all metal, concrete, brick 
and wood surfaces. 


Reilly Aluminum Coating gives exposed 
storage tanks the same dependable and lasting 
protection that Reilly Enamel gives pipe lines. 
addition providing protection against all 
ordinary corrosive agencies, Reilly Aluminum 
Coating also protects against excessive heat. The 
aluminum shield deflects the sun’s rays and thus 
prevents the build-up heat within the tank. 


Reilly Aluminum Coating also 
for use other metal, cement, brick and stone 
surfaces. One coat gives adequate protection. 


Available and gal. cans and gal. drums. 


REILLY TAR CHEMICAL CORPORATION 


Merchants Bank Indianapolis Indiana 
500 Fifth Ave., New York 2513 Damen Ave., Chicago 


‘ 
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FOR VENTILATING AND DUST 
CONTROL EQUIPMENT 


and exterior surfaces fans, blowers, ducts 
and motors providing humidity and dust 
control forced ventilation industry re- 
quire special protection against the ravages 
humid air and condensation. Especially 
formulated resist such conditions, Bitu- 
mastic Tank Solution used standard 
protection many installations. refined 
coal-tar base coating, imparts odor 
the atmosphere and will resist temperatures 
‘up 400° adheres tenaciously, even 
new galvanized metal, and requires 


Interior 


Bitumastic Tank Solution assures lasting odorless 
protection vital surfaces ventilating ducts, fan 
housings and motors. 


WESTFIELD NEW JERSEY 


CLEVELAND 14 
SAN FRANCISCO 10 


NEW YORK 4 PHILADELPHIA 8 


MIAMI 36 


Wailes Dove-Hermiston Corporation 
SUBSIDIARY KOPPERS COMPANY, INC. 


CHICAGO 3 
LOS ANGELES 1 
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Bitumastic Tank Solution provides odorless and 
tasteless corrosion protection potable water 


FOR POTABLE WATER TANKS 


Bitumastic cold-applied coatings have long 
been standard for the protection water 
storage equipment from corrosion. Where 
the coating come into contact with pot- 
able water, Bitumastic Tank Solution com- 
pletely satisfactory, since imparts taste 
odor the water. Bitumastic Tank Solu- 
tion coating normal consistency, 
easy and economical apply brush 
spray ordinary paints. Its unusual resist- 
ance moisture assures exceptionally long 
protective life. 


Contact the Bitumastic distributor your 
industrial area for outstanding protection 
the form Bitumastic Tank Solution, Bitu- 
mastic Black Solution, Bitumastic Super- 
Service Black, Bitumastic No. 50, Bitumastic 
Hi-Heat Gray and Bituplastic. 


TULSA 3 


HOUSTON 2 
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Corrosion-Resistant Processing Equipment 


Clad Steels for and Allied Industries 
Everett Gosnell 


Manager, Chemical Division, Lukens Steel Company, Coatesville, Penna.* 


LAD STEEL PLATE bi- 

metal plate consisting light 
layer corrosion-resistant metal 
bonded heavier layer steel 
backing plate. Although clad steels 
have been commercially available 
since 1931 and have been proved 
many applications, the war period 
with its shortage critical materials 
brought about more general ac- 
ceptance clad steels the chem- 
ical and allied industries. 

Clad steels were originally devel- 
oped for the fabrication large, 
corrosion-resistant equipment which 
fabricated solid corrosion-re- 
sistant metal, would prohibitive 
cost. 

Clad steels may divided into 
two main 

Homogeneously bonded plate. 


Non-homogeneously bonded 
plate. 


The largest tonnage clad steel 
commercially produced this coun- 
try homogeneously bonded plate, 
produced one the following 
methods. 


Bonding using heat and pres- 
sure; rolling plate mill ele- 
vated temperature near the fusion 
point the materials. 


Deposition the corrosion-re- 
sistant metal steel slab elec- 
tro methods using metallic rod 
other means controlling composi- 


* Now Manager, Chemical ang’ Process Equip- 
ment Division, Colonial Iron’ Works Company, 
Cleveland, Ohio. 
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tion; followed hot rolling re- 
quired thickness. 

Non-homogeneously bonded clad 
plate consists thin covering 
lining the corrosion-resistant met- 
attached heavier steel plate 
plug, spot, “stitch”, resistance 
welding, and the practical sense, 
not bonded all over the surface. 
air space exists between the two 
layers which may detrimental 
heat transfer factor such 
air space would retard heat transfer. 
Clad plate this type not partic- 
ularly desirable for fabrication 
equipment for vacuum. 

Homogeneously bonded clad steel 
plate the most generally accepted 
clad material. The greater tonnage 
bonded clad plate produced by. 
the heat-pressure hot-rolling 
method. 

The steps the production 
homogeneously bonded clad steel 
plate are follows: 

Figure shows assembly the 
halves the “pack” rolling as- 
sembly. Two clad steel plates are 
produced the same rolling. The 
pack shown weighs approximately 
45,000 pounds and will produce two 
finished plates inches 
percent nickel-clad steel. Con- 
tact with the rolls made the 
steel backing plate only, thus elim- 
inating possibility .of rolling iron, 
scale foreign material into the 
surface the corrosion-resistant 
material. Note that the corrosion 


“inserts” not come the edges 
the steel backing slab, steel 
“spacer bars” being used fill this 
gap when assembling the halves 
the “pack”. The “inserts” are weld- 
along the edges the backing 
steel slab prohibit shifting po- 
sition during handling and heating 
prior rolling. The dimensions 
the inserts and steel backing slabs 
are predetermined for the size 
clad plates produced. 

The halves the “pack” are as- 
sembled placing one top 
the other, with parting material 
between the adjacent surfaces 
the corrosion-resistant “inserts”, 
The resultant “pack” then welded 
all four edges automatic method. 
The “pack” then heated 
ing pit” for the required time and tem- 
perature assure even heating. 

Figure shows “pack” taken from 
‘soaking pit” and ready for rolling. 


‘ 
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Figure 1—Halves clad pack shown ready for final assembly. 


Vol. 


Figure shows rolling the 
“pack” 206-inch mill, world’s 
largest plate mill. Note that the rolls 
touch only the steel backing plate, 
thus eliminating possibility roll- 
ing iron, scale, foreign 
into the surface the corrosion-re- 
sistant material. This emphasized 
for very important. Bonding be- 
tween the steel and corrosion-resist- 
ant “inserts” results- from the hot 
rolling temperatures approaching 
the fusion point the materials. 
After rolling for length, width and 
gauge, with cross rolling refine 
structure the metals, the compos- 
ite two-plate “sandwich” allowed 
cool. 

Figure shows flame-cutting 
all four sides, inside the weld, re- 
move area resulting from spacer bar, 
and permit separation two 
plates shown Figure Note 
flame-cutting clad steel plate 


4 
§ 
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Figute 2—Clad pack from soaking pit 
ready for rolling. 


steel side. Light gauges 
plate are sheared while heav- 
ier gauges are flame-cut. After clean- 
remove parting material, the 
final pattern laid out, shown 
Figure for. shearing flame- 
cutting. The plates are 
given final inspection shown 
Figure 

The following clad steels are com- 
in. plate and 
heads: nickel, Monel, Inconel, 
stainless, (all commercially avail- 
chromium, percent nickel austen- 
itic series), straight chrome steels 
and silver. the past, copper, Ever- 
dur, and 70-30 cupro-nickel clad 
steels were produced, but present 
are not commercially available. Ex- 
perimental work has been prog- 


PROCESSING CLAD STEELS 
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ress for some time Hastelloy “B” 
clad steel; however, this work 
not completed and, this clad material 


present not commercially avail- 
able. 


Desirability Corrosion-Resistant 
Processing Equipment 


Corrosion-resistant 
equipment may desirable for the 
following reasons: 


prolong life equipment. 
protect quality products. 
reduce maintenance costs. 
stop unnecessary loss 
production through elimination 
excessive “shut downs” 

sterilization. 

reduce equipment cost per 
unit product produced. 

Possibly the most important fac- 
tors mentioned are protection 
quality product and more contin- 
uous production through elimina- 
tion unnecessary “shut downs” 
for 


Figure 3—Rolling clad pack. Bonding 
produced this operation. 


i 

‘ 
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The availability corrosion-re- 
sistant equipment has also made pos- 
sible some processes which could 
not conducted equipment 
ordinary materials. For example, 
metallic contamination may act cat- 
alytically and thus make impos- 
sible control reactions. 


Selection 
Corrosion-Resistant Metal 


Assuming that corrosive condi- 
tions are present, the first problem 
that selection the best and 
most economical metal. The follow- 
ing factors affect the corrosion rate 
metals: 


Nature and concentration 
corrosive media. 

Temperature. 

Degree aeration. 

Rate flow movement. 

Presence impurities. 

Considerable corrosion data are 
available books and technical pub- 
lications. large amount corro- 
sion data from tests 
and under plant conditions are avail- 
able from manufacturers metals 
and alloys. Service records are some- 
times available equipment for the 
same similar conditions, and are 
good guides selection mate- 

The most reliable corrosion infor- 
mation obtained from corrosion 
tests conducted plant production 
equipment under conditions ac- 
tual service. 

Proper selection material pos- 
sibly the most important single fac- 
tor the design and fabrication 
processing equipment. There 
metal alloy which “cure all” 
for all corrosion problems, each ma- 
terial having its range useful- 
ness. 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS Vol. 


many cases, the most effective 
corrosion resistant material not 
the most economical material. Hav- 
ing available reliable corrosion rates, 
possible select the most eco- 
nomical material and design the 
equipment clad steel for the re- 
quired life obsolescence. 

1,200-gallon extractor for gland- 
ular products, fabricated per- 
cent Inconel-clad steel plate, 5/16- 


Figure 4—Flame-cutting prior separa- 
tion into two Note the parting line. 
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Figure 5—Separating pack into two clad steel plates. 
Figure 6—Final pattern layout clad plate, ready for flame-cutting. 
Figure inspection clad plate prior shipment. 


j 
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inch thickness, five 
feet eight inches 
diameter and eight 
feet depth. The 
representative corro- 
sion data indicated 
corrosion rate 
0.0002 inches pene- 
tration per year 
this application. 
this rate, the indi- 
cated life this 
equipment would 
234 years, but why 
worry about more 
than 100 years, and 
why use equipment 
more expensive 
solid corrosion-resist- 
ant materials? re- 
circulating tank Inconel-clad 
steel, still Inconel for recovery 
solvent, and also pipe, valves and 
fittings Inconel are used con- 
junction with this extractor. There 
are least three such Inconel-clad 
extractors now service. 


Figure 9—Continuity corrosion-resist- 
ant surface, Reboiler for hydrofluoric acid. 
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Rates 
Based Continuous Exposure 


Average Corrosion Penetration 


Metal Per Y ear in Inches 


Inconel 
Nickel 
Monel 0.0033" 
Mild Steel 
Cast Tron 


Figure 8—Jacketed extractor for pharmaceutical product. 


Design Equipment 

After selection proper mate- 
rial, comes the problem design. 
Good design equipment may 
important proper selection 
material and good fabrication. 

Some equipment may produced 
easily casting. Most plant proc- 
essing equipment, however, lends it- 
self more readily fabrication 
welding wrought materials, plate 
sheet. The greater volume 
chemical equipment produced 
welding fabrication, utilizing metal- 
lic electrodes for butt type weld- 
ing. desirable eliminate fillet 
welds and lap joints where possible. 
also desirable eliminate all 
possible galvanic action from use 
dissimilar metals. parts, 
valves, pipe, etc., should“be the 
same material 
the equipment, possible, other- 
wise the Electromotive Series should 
used selection materials for 
accessory parts, using metals near 
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each other and thus preventing se- 
rious galvanic corrosion. 

The effect galvanic contact 
metals their individual corrosion 
rates shown the results the 
‘ollowing test percent formal- 
dehyde for days. 


Inches Penetration 


Metal Per Year. 
Monel 0.0009 
Nickel 0.0003 
Inconel 0.00001 
Stainless Steel 0.00001 
Aluminum 0.0036 
Monel 0.00003 

galv. couple 
Aluminum 0.0067 
0.00003 


Aluminum 0.0067 
Inconel 0.00001 
galv. couple 
Aluminum 0.0067 
Stainless Steel 0.00001 
galv. couple 
Aluminum 0.0067 


NOTE—Aluminum samples this 
test were discs thick, and all 
were perforated several places during 
the test. 


HEAD TYPES COMMERCIALLY AVAMABLE WITH CLAD ON INSIDE OR OUTSIDE 


AND 


*LANGEO AND SHALLOW 
DISHED 


FLARED AND DISHED 


FLANGED ONLY 


FLANGED AND CONICAL 
DISHED 


FLANGED ONLY, FLUED 


STANDARD FLANGED AND 
OXSHED, FLUED 


Figure available types clad heads. 
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You will note that the corrosion 
rate aluminum was practically 
doubled when galvanic contact 
with the other metals and alloys. 

Stray currents also may affect cor- 
rosion greatly, particularly dissim- 
ilar metals are present. All electrical 
equipment should well grounded 
with separate ground not any 
way connected other metal equip- 
ment. 

Continuity corrosion-resistant 
surface important factor de- 
sign equipment illustrated 
Figure silver-clad steel reboiler 
and tower, and artists cut-away 
drawing one section. These tow- 
ers were fabricated per cent 
and per cent silver-clad steel, 
and %-inch thickness, handling 
hydrofluoric acid. 


Heads clad steels well sol- 
corrosion-resistant metals are 
commercially available many 
types and wide range sizes 


FLANGED AND DISHED 
ASME. CODE— 
APL ASME. CODE 


ELLIPTICAL DISHED 


FLANGED AND DISHED 
BELLED 


TOED OUT FLANGED TOED 
ONLY ONLY 


FLANGED ONLY BELLED 
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over feet diameter. Head 
types are shown Figure 10. Use 
heads with flanged section, pref- 


erence flat plate sections 


welding several plates, facilitates 
design and fabrication using butt 
welding. 

Flued openings are available 
heads, and should incorporated 
design for connections and when 
sections equipment are 
joined with flanges. Figure shows 
flued opening nickel-clad steel 
elliptical head, 66-inches inside diam- 
eter, 3-23/32 inches thick. 

The use wide plates clad 
steels reduces the number welds 
and their attendant operations, ef- 
fecting considerable saving fabri- 
cation cost and man hours and also 
simplifies design. Clad steel plates 
are available 162 inches 
width 480 inches length, al- 
though these limits are not avail- 
able all gauges. The large nickel- 
clad plate, shown Figure 12, 
151x152x34 inches. 


Fabrication Equipment 


Good fabrication corrosion-re- 
sistant processing equipment very 
important. Fabricators should se- 
lected with care, choosing those with 
proper equipment 
experience. The size the fabri- 
cating company not always 
guarantee good fabricating job 
corrosion-resistant equipment, 
some cases past experience may 
have been with equipment steel 
and cast iron. With the exception 
silver-clad steel, all clad mate- 
rials are fabricated relatively the 
same procedure. Atomic hydrogen 
and acetylene welding have been 
used successfully 
steel. 
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general, for the fabrication 
processing equipment clad steels, 
butt type welding, with proper me- 
tallic arc electrodes recommended. 

very important. Plates should fit- 
ted closely possible, providing 
even clad surface. Desirable and 
undesirable types weld joints are 
shown Figure 13. 

Sequence for butt welding 
shown Figure 14. Clad plates are 
beveled from the steel side leaving 
steel approximately 1/32- 
inch below the clad interface. After 
careful fitting, the plates are tack 
welded from the steel side. Normal 
procedure then complete the 
welding the steel side with steel 
electrode. Flux then removed 
from the junction area the clad 
side with small round-nosed tool. 
The corrosion-resistant weld then 
made with the proper electrode, 
preferably two more passes. 

The corrosion resistant surface 
clad steel plate should protected 
from mechanical damage and iron 
contamination during fabrication. 
Bending rolls should cleaned or, 
preferably, heavy paper pasted the 
corrosion-resistant surface clad 
plates prior rolling into cylindri- 
cal shells. 

Care should exercised bend- 
ing brake, prevent cutting 
through the clad layer. Equipment 
many types has been fabricated 
under boiler code specifications us- 
ing U-68, U-69, U-70 
fied specifications. 

Clad steels are very desirable for 
fabrication large plant equipment, 
particularly designed for pressure 
vacuum, which requires appreci- 
able thickness material for phys- 
ical reasons. 


— 
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Figure head, with large 
flued opening. 


Figure 12—Large plate clad steel. 


Processing equipment 
many types service 
many applications large 
plete discussion all types and 
applications would too ex- 
tensive for presentation this 
paper. Accordingly, representa- 
tive types equipment have 
been selected, classified in- 
dustrial field and presented 
illustrations. 

Figure 15, shows Zaremba 
triple effect, 
evaporator for caustic soda, 
with 6-inch diameter and 
14-foot cylindrical section and 
conical bottom; fabricated 
and 3/8-inch thick 


4 
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WELDING CLAD 


Fig. 1. TOO MUCH IRON 
CONTAMINATION POSSIBLE. 


NATION OF CLAD WELD. 


steel. Salt separators 
six-feet diameter, and vacuum 
flash tanks, five feet diameter 
also fabricated nickel-clad steel 
are used conjunction with this 
evaporator. Single and double effect 
evaporators nickel-clad steel are 


The same sequence is followed for welding other 
clad steel plates but recommended corrosion 
ae electrodes are used for welding the 
clad side. 


| 


weid 


Figure 14—Welding sequence clad steel 
for butt welding. 
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STEEL WELD 


Fig. INSIDE CORNER 
PRODUCE SOUND WELD 
AND "CLEAN 


Fig. 3. BUTT WELDING IMPROPER “FIT UP”. 
MAY PRODUCE EXCESSIVE IRON CONTAMI- 


Fig. 4, BUTT WELDING PROPER “FIT UP", 


Figure 13—Desirable and undesirable types clad welds. 


also service handling caustic soda. 
Similar evaporators are 
handling sodium and barium sulfide. 

There are many other applications 
nickel-clad steel for equipment 
for handling, transporting and manu- 
facturing caustic. The first com- 
mercial application for nickel-clad 
steel was the fabrication tank 
cars for the transportation caus- 
tic soda eliminate contamination 
the product. Figure shows one 
five 10,000-gallon, all-welded tank 
cars nickel-clad steel fabricated 
American Car and Foundry Com- 
pany, Milton, Pennsylvania. The 
tank feet, inches diameter 
feet length. The first nickel- 
clad cars were either riveted lap 
welded, with butt straps. Latest cars 
are butt welded using automatic 
welding steel backing plate. Nick- 
el-clad steel tank cars also have been 
used successfully for transportation 
phenol, special organic chemicals, 
neutral spirits and gin. 


D 

\ 
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Figure 17, cross section 
tube, five inches diameter, 
Shown. This tube was fabricated 
percent “L” nickel-clad steel 
(“L” nickel special low carbon 


Figure 15—Triple effect, multi-circulation 
evaporator for caustic soda. 
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grade) and used fused 
equipment. The “L” nickel layer 
the exterior this tube provides 
adequate resistance attack 
fused caustic, the steel inner surface 
being contact with gases com- 
bustion oil gas which may 
fairly high sulfur content. 
nickel very desirable for 
trites, the latter used metal 
heat treatment. 

Other applications involving caus- 
for which nickel-clad steel equip- 
ment service are dissolving. 
storage, neutralizing and settling 
tanks; filter parts; and equipment 
for production flake caustic. 

large tonnage nickel-clad and 
Monel-clad steels has been used for 
fabrication equipment for produc- 
tion and handling salt. Figure 
shows large rotary salt drier, six 
feet diameter and feet long, 
fabricated 3/16 and 3/8-inch thick 
percent Monel-clad steel. Driers 
this type, fabricated one-third 
Monel-clad steel (wet end) with the 
balance nickel-clad steel, give ex- 
cellent service. Older salt driers were 


. 
Figure 16—All-welded clad steel tank car for transportation caustic soda. 
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fabricated entirely nickel-clad 
steel. Driers this type are also 
used for other chemicals. 

Other equipment nickel-clad 
steel for the production and hand- 
ling salt include dissolving, set- 
tling, circulation and storage 
grainers, conveyors, centrifugal 
housings, mixers, evaporator pans 
and filters. 

Figure shows three large chem- 
ical reactors fabricated per- 
cent nickel-clad steel. saving 
30,000 pounds nickel was effected 
fabricating this equipment 
clad steel instead solid nickel. 

Mixers many types have been 
made clad-steel plate. The one 
shown Figure standard de- 
sign, fabricated percent and 
percent, 3/16 and 13/32-inch 
thick nickel-clad steel and used 
production dye stuffs and inter- 
mediates. 


Clad steels have been used exten- 
sively for shells well for tube 
sheets condensers, coolers and 
heat exchangers. Care must ex- 
ercised rolling tubes into clad 
tube sheets. The vacuum condenser 
shown Figure has percent 
and percent nickel-clad steel 
plates for shell and tube sheet. This 
condenser used chemical proces- 
sing and inches diameter and 
feet, inches length. 


Pharmaceutical, Fine Chemicals 
and Proprietary Products 


Large sterilizers and disinfectors, 
shown Figure 22, are used 
production biological materials 
such penicillin, and hospitals 
for sterilization and disinfection 
instruments, utensils, bandages, op- 
erating room supplies and bedding. 
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Figure 17—Section outside-clad steel 
tube used caustic fusion equipment. 


the fabrication the jacketed 
unit shown, plate percent 
nickel-clad steel 7/16-inch thick was 
used for the inner shell, which 
feet inches feet. The inner 
shell subjected corrosive action 
saline and disinfecting solutions 
presence steam. 

Glandular extractors made In- 
conel-clad steel have been previous- 
mentioned and illustrated this 
article. Other clad steel applications 
pharmaceutical manufacturing in- 
clude: driers for effervescent salts; 
processing tanks and kettles for pro- 
duction vitamins and extracts 
meat, liver and fish oils; bleaching 
and storage tanks for glycerine; 
processing tanks for milk mag- 
nesia; evaporators and processing 
tanks for gelatin; evaporators for 
tonics; storage tanks and recovery 
equipment for phenol; mixers and 


ry 
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Figure 18—Rotary salt drier. 


Figure 19—Group three chemical reaction tanks. 
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processing kettles ror cosmetics and 
proprietary products; working sur- 
faces and table tops clad steels. 


Food—Processing and Packing 


Figure shows nickel-clad tank 
straight side, with cone bottom, fab- 
ricated thick percent 
nickel-clad steel. This equipment 
used production infant food, 
containing milk powder and malt 
products. 

inch thick, percent Inconel-clad 
steel. This long tube, evap- 
tin. 

this field include working surfaces 
and table tops for handling meats 
and dairy products; dissolving and 
storage tanks for brines and sugar 
solutions glucose evaporators, crys- 
tallizers, cooling and storage tanks; 
cooling kettles for candy manufac- 
ture; evaporators and 
tanks for blending. tanks 


for creamed corn; processing kettles 
for extracts, flavors and fountain 
syrups; vegetable cutters and mix- 
ers; quick-freezing equipment for 
meats and fish. 


Petroleum Industry 


for the petroleum in- 
mainly large dimensions 
and designed for thus clad 
materials are ideally suited for its 

Figure shows batch still feet 
diameter feet length fabri- 
cated and %-inch thick, 
percent nickel-clad steel. Equipment 
this type has also been fabricated 
Monel and stainless-clad steels, 
the choice materials depending 
upon service conditions. 

Other applications for steels 
petroleum equipment tow- 
ers; catalytic separators and traps, 
coagulators, settlers, caustic treating 
tanks, and cracking ves- 
grease kettles; 
large diameter pipe, for sludge and 
“run down” lines; and condenser 
and heat exchanger tube sheets and 


Figure 20—Mixer for dye stuffs. 
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shells. Reboilers for hydrofluoric 
acid silver-clad steel 
ously been illustrated. 


Pulp and Paper Industry 


The pulp and paper industry start- 
ernization plant equipment which 
was retarded during the war. Equip- 
ment steel, cast iron, copper and 
brass was previously used. There 
are many applications for which clad 
steels are very desirable prolong 
life equipment, reduce main- 
tenance cost, and insure continu- 
ous production high quality prod- 
ucts. 

Many pulp producing plants op- 
erate electrolytic chlorine units and 
nickel-clad steel has been exten- 
sively used for evaporators, tanks, 


Figure 22—Hospital sterilizer 


Figure 21—Vacuum condenser for chemical production. 
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Figure 

tom tank for handling 

milk powder 
products. 


Figure 24—Vertical evap- 
orator for pectin produc- 
tion 


Figure 25—Oil batch still 
for petroleum. 
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handling caustic, connection with 
such equipment. 

Flow and head boxes nickel and 
stainless-clad steels have been 
service for years and are now stand- 
ard many plants. 

Figure shows the first com- 
plete cylinder mold vat with nickel 
steel center section, 11x8x4 feet 
size. 

“Hydrapulpers” for production 
white pulp for the paper machines, 
have recently been redesigned from 
cast iron and are now fabricated 
mainly nickel-clad steel. This 
equipment consists large open 
top cylindrical tank, six feet 
diameter, with cone dished 
head the bottom. large re- 
volving beater head located 
the bottom the tank. Stainless- 
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Figure 26—Cylinder mold vat for paper manufacture. 
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clad steel also has been used for 
such equipment. 

Figure shows experimen- 
tal rotary digester, six feet di- 
ameter, built conform Par. 
U-69 ASME code, for working 
pressure 200 psi and tested 
400 psi. This digester was fabricated 
9/16-inch thick, percent nick- 
el-clad steel. used for produc- 
tion wood fibre for insulating 
board. Large plant installations 
equipment this type were retard- 
the war. 

Other applications for clad steels 
the pulp and paper industry are 
digesters, diffusers, black liquor 
evaporators, storage tanks, and black 
ash leaching tanks the soda and 
sulfate processes. Equipment for 


eS 


handling and distillation crude 
fatty acids and “Tall Oil” can 
satisfactorily fabricated In- 
conel-clad and Type 316 stainless- 
clad steels. 


Soap, Fatty Acid and 
Cosmetics Industry 


Figure shows soap boiling 
kettle, feet diameter and 
feet, two inches depth, fabri- 
cated 3/16, 1/4 and 5/16-inch 
thick, 
steel. The main corrosion attack 
occurs the upper third such 
kettles, and above liquid level. 
Several old steel kettles have been 
reconditioned cutting off the 
top third with 
nickel-clad steel. Nickel-clad 
superior 
for this application because the 
presence caustic and salt. 


Other applications for clad 


Vol. 


Figure 27—Rotary digestor for wood fibre pro- 
duction. 


Figure 28—Soap boiling kettle. 


Figure 29—Resin reactors, 600-gallon capacity. 
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steels this field include glycerine 
evaporators and bleach tanks, lye-salt 
hoppers and chutes, soap amalga- 
mators and plodders, and processing 
kettles for cosmetics. Both Inconel- 
clad and Type 316 stainless-clad 
steels have been used for fabrication 
fatty acid distillation equipment 
and autoclaves handling fatty acids. 
clad steel for fatty acids at, above, 
distillation temperatures, although 
nickel-clad steel satisfactory for 
lower temperature operation. 
Synthetic detergents, substitution 
products fatty alcohols, are com- 
ing into wide use. One large produc- 
such products has standardized 
Inconel and Inconel-clad steel 
for required plant production equip- 
ment, several new plants now being 
process construction. Some 
stainless-steel equipment serv- 
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ice another producer similar 
products. 

Nickel-clad steel excellent 
choice for fabrication large spray 
drying towers for production soap 
powders. 


Plastics, Resins, Varnish and Oil 


Reactors type shown Figure 
are extensively used producers 
resins and plastics. These jacket- 
ed, all-welded reactors 600-gallon 
capacity, inches inside diameter, 
and more than six feet depth are 
fabricated percent nickel-clad 
steel and used for production syn- 
thetic resins. Similar reactors In- 
steels are also service, the choice 
material depending type res- 
produced, catalyst used and serv- 
ice conditions. Jacketed reactors are 
heated with steam Dowtherm, 
some reactors being designed with- 


Figure 30—Horizontal hop strainer for 
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out jackets and heated with electric 
strip heaters. 

Nickel-clad and stainless-clad 
steels have been used for the fabri- 
cation underfired portable and set 
types varnish kettles, varying 
capacity from 150 2,000 gallons. 
Existing varnish kettles copper, 
Monel and stainless steel have been 
reconditioned with replacement bot- 
toms nickel-clad steel and have 
thus provided years additional 
life. 

During the war, there was great 
shortage Tung, China Wood, oil. 
Substitute oils were developed from 
castor and other vegetable oils pro- 
duced this country. Processing 
equipment Inconel-clad steel has 
given excellent service the pro- 
duction such oils. Nickel-clad and 
Inconel-clad oil bodying kettles are 
giving good service. 

Kettles and cooling trays nick- 
el-clad steel are giving excellent 
service production Ester gum 
and modified natural gums. 

Phenol used extensively pro- 
duction plastics and synthetic res- 
ins. Storage tanks nickel-clad steel 
are used widely this country for 
phenol storage, and are usually 
12,000 15,000-gallon capacity. Con- 
tamination the phenol with met- 
allic salts not only darkens the fin- 
ished resin, but also may act cat- 
alytically and thus make the reac- 
tion control. Formalde- 
hyde, also extensively used resin 
manufacture, can stored success- 
fully Inconel-clad equipment. 

Nickel-clad steel has been used 
for years equipment for produc- 
tion plasticizers used lacquer 
manufacture, particularly the or- 
ganic phosphate type. 


Inconel-clad steel rosin melting 
and filtering equipment has been 
service for several years. 

Selection materials for the fab- 
rication equipment for the produc- 
tion, handling and transportation 
alcoholic beverages serious prob- 
lem. Contamination such products 
with extremely small amounts 
metallic salts affects color, flavor 
and quality. Wines, particularly car- 
bonated ones, are very susceptible 
off-flavor metallic contamina- 
tion. Inconel-clad blending and bulk- 
fermentation tanks have given excel- 
lent service for years production 
champagne the American, 
bulk fermentation, process, produc- 
ing high quality product. 

Nickel-clad tank cars give excel- 
lent service transportation neu- 
tral spirits and gin. 

Mixing, blending, bottling and 
holding tanks Inconel-clad steel 
are excellent for all types distilled 
liquors, wines, cocktails, cordials 
and liqueurs. 

Mash tubs, feet diameter 
and six feet depth fabricated 
5/16-inch thick, percent nickel- 
clad steel, have given good service 
one distilling plant. 

the brewing field, storage tanks 
and mash tubs, Boudelot coolers, 
strainers and hop jacks 
clad steel are very desirable. Figure 
shows horizontal hop strainer 
fabricated nickel-clad steel. 

The war period, with its shortage 
corrosion-resistant 
brought about greater acceptance 


clad steels industry and was 


instrumental developing many 
new applications for clad steels 
processing equipment. 
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Attenuation Foreed Drainage Effects 
Long Uniform Structures 


Robert Pope 


Bell Telephone Laboratories, New York, N, Y. 


HEN forced drainage ap- 
plied underground metal- 

lic structure provide cathodic pro- 
tection, the greatest effects the 
structure and earth potentials occur 
the vicinity the drainage point 
and anode. These effects taper off 
the distance from the drainage point 
increases and even the relatively 
simple case long, uniform struc- 
ture, the manner which these ef- 
fects taper off attenuate quite 
complex. (1) (2) However, mak- 
ing few justifiable assumptions, 
relatively simple equations are devel- 
oped which provide sufficiently accu- 
rate results most practical cases. 
Furthermore, the simple equations 
bring out more clearly the relative 
importance the various factors in- 
volved than the more rigorous 
equations. The approximate equa- 
tions have been used with fair suc- 
cess predicting the effects 
drainage underground telephone 
cables conduit and buried coat- 
cables. They should apply quite 
accurately coated pipes, and there 
are examples reasonably good ap- 


some bare pipes. (3) 


The soil and structure character- 
istics which enter into the equations 


will discussed, and the units used 
established. 


Soil Resistivity (¢) meter-ohms 
the resistance the soil ohms 
between opposite faces one-me- 
ter cube. One meter-ohm equals 100 
ohm-centimeters, unit frequently 
used. The meter-ohm appears 
handier unit for engineers since 
results smaller numbers and fewer 
ciphers. 

Longitudinal Resistance the 
Structure (R,) ohms per kilofoot 
the longitudinal electrical resist- 
ance the structure including 
joints. 


Leakage Resistance the Struc- 
ture kilofoot-ohms the 
electrical resistance ohms be- 
tween 1,000-foot segment the 
structure and remote earth. in- 
cludes the resistance provided 
the soil well the resistance 
any coating conduit surrounding 
the structure. 


Characteristic Resistance (Rx) 
ohms the electrical resistance be- 
tween the structure and remote earth 
looking one direction only. For 
example, the resistance looking east 
structure any point the re- 
sistance earth which would 
measured the structure did not 
exist west this point. long 
uniform structure, the resistance 
looking east the same the 
resistance looking west (Rw) and 
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STRUCTURE 


FIG. DRAINAGE NEARBY ANODE 


STRUCTURE 


FIG. DRAINAGE VERY REMOTE ANODE 


FROM 


ANODE 


STRUCTURE 


CURRENT FROM REMOTE EARTH NEARBY ANODE 
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the actual :esistance earth 
equal these resistances paral- 
lel half the characteristic resist- 
ance. 
The characteristic resistance 
function series resistances repre- 
senting the longitudinal resistance 
segments the structure shunted 
the leakage resistance these 
segments. related the longi- 
tudinal resistance and leakage resist- 
ance follows: 
VRs ohms (2) 
Attenuation Constant per kilo- 
which determines the rate which 
attenuation takes place. 


per kilofoot (3) 
L 
or 
per kilofoot (4) 


anode, two effects are superposed. 
The potential the structure de- 
pressed (made more negative) and 
the potential the earth raised 
(made more positive). For purposes 
analysis, these effects can sep- 
arated regarding the drainage ac- 
tion the result two separate ac- 
tions. the first step the drainage 
current assumed delivered 
very remote anode, and the ef- 
fect the anode raising the poten- 
tial the earth the vicinity 
the structure can considered 
negligible. The only effect this 
step then the lowering the 
structure potential. the second 
step, the drainage current assumed 
taken from earth very re- 
mote point and delivered earth 
the actual anode location. this 
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step, with reasonable separation 
anode from structure, the change 
the structure potential can con- 
sidered negligible, and the en- 
tire effect results raising the po- 
tential the earth. Figure shows 
forced drainage applied the usual 
manner. Figure shows drainage 
very remote anode, and Figure 
shows the transfer current 
from the remote electrode the reg- 
ular anode location. 


Figure shows the manner 
which these two steps affect the 
structure and earth potentials. Since 
both the structure potential and earth 
potential are affected the vicinity 
the drainage, the change poten- 
tial structure nearby earth 
represented the value the ordi- 
nate between the two curves. 

Where the drainage anode more 
than about 500 feet from the struc- 
ture, can usually considered 
being sufficiently remote that the 
effect the structure potential will 
follow essentially the laws applying 
drainage remote electrode. 

The effect drainage usually 
measured terms volts per am- 
pere, where “volts” refers the 
change structure-to-earth poten- 
tial the drainage point (Vo), and 
the value the drain- 
age current the potential 
electrode sufficiently remote from 
both the anode and the structure 
essentially unaffected them, 
the change structure potential 
the drainage point, per ampere 
drained, the resistance the 
structure 


Re= ohms (5) 
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The attenuation the structure 
potential caused the drainage 
current will follow the attenuation 
equation follows: 

Vx= Voe volts, (6) 
where the change structure- 
to-earth potential any point and 
the distance this point from 
the drainage point kilofeet. 

The current from either direction 
the structure the drainage point 
(Io) equal half the drainage 
current, since the other half the 
drainage current comes from the op- 
posite direction. 


Since the characteristic resistance 
uniform structure does not 
change from point point, the cur- 
rent the structure follows the 
same attenuation law the voltage. 
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Ix= Ice amperes, (8) 
which the current the 
structure any point. 

The current picked the 
structure from the earth equal 
the decrease per unit length, 
and dividing this value the cir- 
cumference the structure gives 
the cathodic current density any 
point (ix) follows: 

-ax milliamperes 


(9) 
or 
— 12Ixa 


ma. per square ft., 


(10) 
where the diameter the out- 
side the structure inches. 
xXxX—C 
termined follows: 


1x 


ma. per square ft. 


(11) 


Vol. 
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STRUCTURE. 50') 
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Figure shows the application 
the approximate equations obtain 
curves representing the attenuation 
structure potential, current the 
structure, and cathodic current den- 
sity for 12-inch pipe, where 
ohm per kilofoot and 
kilofoot-ohm. The other char- 
acteristics can computed 
ohm, ohm and 
per kilofoot. indicated 
these curves, the effects per ampere 
2500 feet from the drainer are 
about 0.006 volt earth, 0.3 ampere 
the structure and 0.017 milliam- 
pere per square foot cathodic cur- 
rent density. 


taking the logarithms both 
sides the attenuation equation (as 
for example Vx) get 


POTENTIAL EARTH AND 
STRUCTURE DRAINAGE 


500 


1000 1500 
DISTANCE FROM DRAINAGE POINT-FEET 
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x 

Therefore, these curves appear 
straight lines semi-logarithmic 
compute only two points, one 
which may the drainage point, 
and connect them with straight 
line obtain the attenuation curve. 
The curves shown Figure are 
reproduced semi-log 
Figure The same values are ob- 
tained with these curves will 
observed, for example, the 2,500- 
foot point. 


Influence Attenuation 
Constant 
lustrating the effect varying the 
attenuation constant, these 
curves, the effect the drainage 


point taken unity. The curves 
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KILOFOOT-OHM 
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DISTANCE FROM DRAINAGE POINT THOUSAND FEET 
FIG. EFFECT DRAINING ONE AMPERE 
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can used determine the prob- 
able effect any point long, 
uniform structure the following 
manner: can measured, com- 
puted obtained from tables. 
can measured the field and 
can computed from these, using 
equations (1), (4) and (5). the 
same per ampere. com- 


puted from (7), and computed. 


from (11). Thus the conditions 
the drainage point are determined. 


taking the attenuation curve 
corresponding the computed 
the proportion the effect the 
drainage point can obtained for 
any point along the structure. Using 
the same 12-inch pipe Figures 
effect 2,500 feet little over 
percent the effect the drain- 
age point. Thus the change struc- 
ture-to-earth potential about 
percent 0.01, 0.006 volt per am- 
pere, the current the structure 
about percent 0.5, 0.3 am- 
pere and the cathodic current density 
about percent 0.03, 0.018 
milliampere per square foot. 


Effect Improvements Coating 


The equations discussed above 
can used illustrate the effect 
coating structure. this case, 
however, the range values 
wide that necessary use log- 
arithmic scales for both ordinate and 
abscissa. 


Figure shows the structure-to- 
earth potential attenuation for 12- 
inch pipe with various values 
leakage resistance. Assuming one- 
millivolt change per ampere 
ing minimum practical effect, the 
curves can interpreted follows: 

With 0.01 kilofoot-ohm leakage re- 
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sistance, corresponding bare 
pipe sea water (1.4 meter-ohms), 
the change potential becomes neg- 
ligible less than 2,000 feet. With 
times this leakage resistance, 
0.1 kilofoot-ohm corresponding 
bare pipe very low resistivity soil 
meter-ohms), the change 
potential becomes negligible about 
11,000 feet. With one kilofoot ohm, 
bare pipe normal soil (140 me- 
ter-ohms), the change potential 
does not become negligible until be- 
yond 50,000 feet. leakage resist- 
ance kilofoot-ohms represents 
bare pipe high-resistivity soil 
(1,400 meter-ohms) pipe with 
leaky coating, and leakage resist- 
ance 100 kilofoot-ohms can ob- 
tained only with very good coat- 
ing. these cases the effect extends 
great distances, far beyond the limit 
practical application the ap- 
proximate equations. 


Figure shows the cathodic cur- 
rent density attenuation for the 
same conditions. This shows that 
with low-leakage resistance, the cur- 
rent density near the drainage point 
relatively high, but the effect does 
not extend very far. With high-leak- 
age resistance, the current density 
lower near the drainage point, but 
the effect extends farther. this 
case, criterion negligible pro- 
tection cannot assumed, since 
coated pipe generally requires only 
small current density for protec- 
tion compared with bare pipe. 


Effect Anode Earth Potential 


The above discussion applies only 
the effect the drainage the 
structure potential. additional ef- 
fect obtained ‘due the anode 
raising the earth potential. This 
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called the anode potential gradient 
the earth, and can determined 
for the case single vertical rod 
the following equation: 

(14) 
where the rise earth poten- 
tial any point caused the cur- 
rent being delivered the earth 
the anode, the length the 
rod below the surface the ground 
feet and the distance from the 
rod feet. When more than 
about the equation becomes 


¥ 


bare metallic structure tra- 
verses the anode potential gradient, 
the gradient will distorted due 
the high electrical conductivity the 
structure compared with that the 
earth. The anode current tends 
concentrate the structure the 
vicinity the anode and this effect 
will become more pronounced the 
closer the anode the structure. 
will also more pronounced 
high resistivity soil than low re- 
sistivity soil. 

The current picked the 
structure will conducted along it, 
away from the anode location, and 
this current will create potential 
gradient the structure. the 
anode more than 500 feet from the 
structure soil average resistiv- 
ity less (say under 200 meter- 
ohms) this gradient will small 
compared with that caused drain- 
age current the same magnitude, 
and can considered negligible 
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practical cases. For coated struc- 
tures this gradient will even 
smaller, since less the anode cur- 
rent will picked the struc- 
ture. The potential created the 
earth, however, may substantial, 
particularly the vicinity the 
anode, and should taken into ac- 
count. engineering approxima- 
tion this can obtained most 
cases considering the potential 
gradient being undistorted the 
presence the structure. this 
way, the earth potential can ob- 
tained for any point along the struc- 
ture computing the distance 
(Figure and applying equation 
(15). 


A 


volts per meter-ohm per ampere for 
various values and Appli- 
cation these values will reveal 
that extreme cases the effect 
the anode gradient may con- 
siderably greater than the effect 
the drainage. such cases where 
the anode not located opposite the 
drainage point, the greatest effect 
the potential the structure 
nearby earth will obtained oppo- 
site the anode rather than the 
drainage point. 
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ASICALLY cathodic protec- 

tion unit consists source 
direct current, the negative terminal 
which connected the pipe- 
line protected, and the positive 
terminal connected the ground 
some distance from the pipeline. The 
ground connection usually made 
means buried. junk pipe 
other expendable material, usually 
referred the ground bed. 
operation, current flows the con- 
ventional sense from the positive 
generator terminal the ground 
bed, thence through the ground 
the pipeline and from there the 
negative terminal the generator. 
this means corrosion the pipe- 
line reduced, while corrosion 
the ground bed increased. Corro- 
sion transferred from the struc- 
which can replaced relatively 
small cost. 

All cathodic protection systems 
follow this general plan although 
details they may differ widely. One 
line may have coating which will 
make possible protect several 
miles pipe with one unit; an- 
other line may require several units 
protect the same length line; 
and some cases line may require 
system consisting ground bed 
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distributed along the line and fed 
frequent intervals. The corrosion en- 
gineer must study each protection 
job individually and decide which 
arrangement the basic elements 
the best suited for that particular 
project. 

the following, attempt has 
been made explain the theory 
how cathodic protection stops 
corrosion and review some the 
basic laws governing the flow 
current the networks encountered 
its application. 

One the principal characteris- 
tics corrosion pipeline that 
almost always occurs small 
spots patches while there little 
evidence attack the surround- 
ing surfaces. can shown 
electrical measurements that elec- 
tric current flows from the pipe 
the soil through the corroding spots 
and from the soil back the pipe 
through the non-corroding areas. 
The areas which discharge current 
which corrode are known 
anodes, and those which collect cur- 
rent are known cathodes. One 
the most common forms corrosion 
encountered pipeline maintenance 
that caused differential aera- 
tion. this form, part the: sur- 
face area has relatively plentiful 
supply oxygen, which reacts with 
the iron the surface form 
iron-oxide film intimate contact 
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with the underlying steel. This film 
serves protective coating for 
those areas, preventing moisture 
the ground from coming contact 
with the steel. this oxide film 
could formed and maintained 
evenly and completely over the en- 
tire surface the pipe, would 
serve about the same purpose 
nickel However, practice 
there are always certain spots 
areas which are more less shielded 
from oxygen. root pressing against 
the pipe will retard the diffusion 
oxygen the underlying steel. Areas 
having deficiency oxygen will 
become anodes and will corrode, and 
those with more plentiful supply 
will become cathodes. 

The cathodes present oxide 
surface the soil, hence they are, 
effect, oxide electrodes. The an- 
odes, where there not enough 
oxygen maintain oxide film 
are, effect, steel electrodes. The 
two are unavoidably bonded together 
the metal the pipe, which com- 
pletes the closed circuit through 
which current flows i.e., from pipe- 
to-soil through the anodes, back 
the pipe through the cathodes, and 
from the cathodic areas the anodic 
areas along the pipe. 

the anodic areas current flow- 
ing from pipe-to-soil carries iron par- 
ticles with out from 
the anode surface until they encoun- 
ter oxygen, with which they com- 
bine form iron oxide. This action 
gives rise the familiar “shell” 
corrosion products often found 
covering The shell formed 
too far from the corroding surface 
stifle instead further 
retards the diffusion oxygen 
the anode, thereby aggravating 
the situation. Therefore, this type 
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corrosion when once started, left 
alone, will continue until the pipe 
penetrated. 

has been found that current 
prevented from flowing from pipe- 
to-soil all points, corrosion will 
stop. This what cathodic protec- 
tion does. have section pipe- 
line with innumerable small local 
action, short-circuited cells, acting 
circulate current between adjacent 
areas the surface. now 
superimpose another current from 
external source that flows from 
soil-to-pipe all points, will buck 
the galvanic current leaving the an- 
odes and increase that already flow- 
ing toward the cathodes. There 
some value externally applied cur- 
rent which will buck the anode cur- 
rent zero and stop corrosion 
those points. 

Once this condition has been 
chieved and the iron particles stop 
leaving the anodic areas, there 
nothing prevent oxygen from 
eventually diffusing the sur- 
faces which were originally anodic, 
and there forming oxide film 
exists the cathodic areas. Thus, 
the effect cathodic protection 
not only stop corrosion but also 
reduce the tendency for corrosion 
take place. For this reason 
often possible, after cathodic pro- 
tection system has been service 
for some time, reduce the current 
from the external source. That is, 
less current required prevent 
corrosion from starting than re- 
quired stop once has been 
allowed reach its normal rate. 

the applied current increased 
materially above that required bare- 
stop corrosion, the normal 
potential between the pipe and soil 
changes; that the soil becomes 
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more positive with respect the 
developed across the 
tween the pipe and soil such 
direction oppose the applied 
current. This called polarization 
and much the same phenomena 
that occurs when storage battery 
charged. 

The problem how determine 
when the externally applied current 
sufficient stop corrosion one 
the most difficult questions the 
whole subject. The designer 
cathodic protection system should 
know ahead time what current 
required certain points along the 
line enable him select the prop- 
equipment. One the most com- 
monly used methods means 
so-called pipe-to-soil potential meas- 
urements. 

Before discussing how these 
urements are used, best ex- 
plain what they are. begin with, 
the soil contains solution water 
and whatever soluble substances 
happen present, the nature 
which determines the corrosivity 
the soil. From corrosion stand- 
point, the soil may considered 
solution electrolyte. When 
make pipe-to-soil potential meas- 
urement, necessary contact 
the soil with some kind electrode 
and connect the voltmeter be- 
tween that reference electrode and 
the pipe. The voltage measurement 
obtained the voltage gal- 
vanic cell composed the pipe 
one electrode and the reference elec- 
trode the other, both immersed 
the moist earth. similar 
the voltage between the two termi- 
nals the conventional dry cell bat- 
tery, which one electrode zinc 
and the other carbon. The total 


Vol. 


voltage observed across the termi- 

nals the algebraic sum the 

age between the zinc and solution 

and the voltage between the carbon 

and solution, cannot measure 

each individually can only meas- 

ure the sum the two. The same 

thing applies voltage measure- 

ment between pipe and reference 

electrode, and obviously the voltage 

observed affected not only the 

conditions the surface the pipe, 

but also the nature the refer- 
ence electrode used. use 
copper rod reference, one value 
rusty steel rod, another value ob- 
tained brighten the same steel 
rod, the voltage will again change. 
order for the measurements 
tell anything about conditions 
the pipe surface, necessary 
use reference electrode which al- 
ways contributes substantially the 
same amount voltage the total 
voltage measured, regardless 
where placed the earth. Sev- 
eral such electrodes have been de- 
vised, all embodying the same prin- 
ciple. The copper-copper sulphate 
electrode the one most commonly 
used the field. copper electrode 
surrounded saturated solu- 
tion copper sulphate porous 
container. use the earth con- 
through the porous container; the 
solution also contacts the copper elec- 
trode which the voltmeter con- 
nected. With this arrangement, the 
copper always contact with the 
same solution, and the voltage exist- 
ing across the junc- 
tion remains constant enough for 
practical purposes. not know 


what that voltage is, nor nec- 
essary that should know. All 
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need know that constant. 
Throughout the remainder this 
paper wherever the term “pipe-to- 
soil potential” used, will un- 
derstood that the voltage referred 
includes the constant voltage con- 
tributed the copper sulphate 
electrode, unless otherwise 
get back the use pipe-to- 
soil potential measurements de- 
termine when pipe completely 
protected, let imagine ourselves 
the ground close the pipe and 
free move about and make meas- 
urements without disturbing the 
earth. find corroding spot 
and place the reference electrode 
that contacts the soil close that 
spot, the electrode would found 
possibly 0.8 volts positive 
the pipe. convenient imagine 
that there pump the surface 
the anodic spot pumping current 
out the pipe into the surrounding 
earth. The voltmeter terminal con- 
nected the pipe connected 
the suction side the pump and the 
other terminal, connected the elec- 
trode, connected the discharge 
side. Now move the electrode 
along the pipe away from the cor- 
roding spot until lies close 
area where corrosion occuring, 
the pipe, possibly 0.3 volt. before, 
pump may imagined the cath- 
ode surface but this case 
pumping current from the tarth 
the pipe. The electrode now lo- 
cated the suction side the 
pump, hence its potential will 
lower more negative than was 
when was placed near the corrod- 
ing spot. this illustration, two 
pumps were assumed acting 
series with each other, both 


the direction the current flow. 
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Actually they may opposed 
each other, with one having higher 
discharge pressure than the other; 
there may only one. any 
case, the same conclusion 
that is, the earth potential relative 
the pipe more positive adjacent 
corroding spot than near 
non-corroding spot, 

Now the electrode moved 
away from the pipe, its potential will 
influenced both the anodic and. 
cathodic areas and will assume 
potential somewhere between the 
0.8 and 0.3 volt used illustrative 
values above; potential which 
average the effect all the 
anodes and cathodes the pipe 
that immediate vicinity. This the 
way pipe-to-soil potential measure- 
ments are customarily made; with 
the electrode some distance from the 
pipe, usually the surface the 
ground over the pipe. 

direct current generator 
now connected with its negative 
terminal the pipe and its positive 
terminal the ground, the potential 
the latter forced move more 
positive with respect the pipe. 
When the potential 
around the pipe raised value 
equal greater than the dis- 
charge pressure the anodic 
“pumps”, the discharge current 
from those areas stops and conse- 
quently corrosion also stops. 

The pipe-to-soil potential now in- 
cludes portion the generator 
voltage equal the resistance be- 
tween cylindrical equipotential sur- 
face around the pipe, contacted 
the reference electrode and the pipe, 
multiplied the generator current. 

has been found practice that 
when the soil potential has been 
forced value slightly greater than 
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0.8 volt positive the pipe, the fre- 
quency leaks drops off sharply 
and most cases drops zero. 
Hence the rule thumb which 
states that when 
potential made greater than 0.8 
volt, complete protection has been 
achieved. 

possible that many cases, 
raising this voltage 0.8 results 
over protection and consequent 


expense for power and equip- 


ment. 

Another method frequently em- 
ployed apply enough current 
change the pipe-to-soil potential 
0.3 volt. That is, the normal 
pipe-to-soil potential was 0.4 volt 
and the application cathodic cur- 
rent raised 0.7 volt, as- 
sumed that satisfactory corrosion 
control has been achieved. 

Probably the most exact method 
that which the galvanic voltage 
between pipe and 
trode plotted against the applied 
current the latter increased 
steps from zero several times that 
required for full protection. From 
the shape the curve thus con- 
structed, the value current 
which corrosion was stopped can 
determined. 

There are arguments both for and 
against all these methods. Probably 
each the correct method certain 
localities and has developed 
result experience those locali- 
ties. cases where protection 
applied line which leaks have 
occurred, the stoppage leaks after 
protection sure indication that 
the protection adequate regardless 
which inferential method used. 
However, dependence the leak 
records not satisfactory from 
the management’s viewpoint, since 
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would necessary make the 
expenditure for protection before 
was known what the benefits would 
present the design cathodic 
protection systems mainly de- 
pendent good judgment based 
experience the particular section 
the country where protection 
desired. 

The current required provide 
protection section pipeline 
varies over rather wide limits. 
most cases the controlling factor 
the coating the line. Obviously, 
line well coated, very little ap- 
plied current will leak through the 
coating; almost all the current 
will enter the pipe through breaks 
the coating. Consequently little 
current will protect relatively long 
section such line. the other 
hand, the line bare, the type 
soil which the line traverses be- 
comes the controlling factor. The 
soil varies radically from point 
point along pipeline, consequently 
the current requirements also vary. 
illustration, certain tests 
three different waters showed that 
stopping normal corrosion sanded 
mild steel coupons sea water re- 
quired average six milliam- 
peres per square foot; brackish 
water, four milliamperes, and 
fresh water, milliamperes. 

The condition the pipe surface 
when the pipe laid should also 
have some effect the current re- 
quired insofar affects the final 
condition the surface after normal 
steady corrosion has 
lished. line laid without first 
removing the mill scale, places 
where the scale has been damaged 
and the underlying steel exposed 
will anodic and will corrode, tend- 
ing prevent corrosion the areas 
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where the mill scale intact. this 
case, the distribution anodic and 
cathodic areas predetermined 
large extent when the line first 
laid. the other hand, the pipe 
first run through cleaning ma- 
chine and the mill scale removed, 
its surface made more less uni- 
form, and the final arrangement 
anodic and cathodic areas will 
determined almost entirely soil 
conditions met with after the line 
The final surface conditions 
these two cases will different; 
the distribution and extent the 
anodic areas will different; and 
probably the voltage the local ac- 
tion cells will different, resulting 
different values current re- 
quired for complete protection. 

Considering the various factors 
which control current requirements, 
appears that the most practical 
method predetermining those re- 
quirements actual field tests 
with temporary ground beds and 
portable generating equipment. Usu- 
ally satisfactory temporary ground 
bed can made installing 
number 1-inch pipes about 
six feet long hand-drilled holes, 
with the spacing between holes 
about feet. Back filling with soil 
mixed with salt water helps reduce 
the resistance between the rods and 
earth. The number rods required 
will depend the soil resistance 
and the available voltage the 
generating equipment. The rods are 
connected parallel the positive 
terminal the generator; the nega- 
tive terminal is, course, connected 
the pipeline. 

making these tests, cus- 
tomary measure the normal pipe- 
to-soil potential various points 
throughout the section where pro- 
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tection desired before the test cur- 
rent applied. Then the test cur- 
rent adjusted some arbitrary 
value and the pipe-to-soil potentials 
the same points before are re- 
measured. From the data thus ob- 
tained and past experience, the en- 
gineer can make reasonably accur- 
ate estimate the protection ob- 
tainable from cathodic unit that 
location with current output equal 
that used the test. 

general, cathodic units should 
located along pipeline points 
where leaks have occurred, 
there have been leaks, points 
where trouble anticipated, judging 
from soil surveys from experience 
with other pipelines that vicinity. 
However, more often than not, other 
factors enter into the selection the 
location cathodic unit. Avail- 
ability dependable source 
electric for main- 
tenance, location suitable low re- 
sistance soil for the ground bed, per- 
mission the land owner install 
the unit, and location other pipe- 
lines the area are the other main 
factors considered, Usually 
the final location decided upon 
compromise between the theoretical 
ideal and the practical. 

the application cathodic pro- 
tection there are many problems that 
arise which are often puzzling. Usu- 
ally person the habit think- 
ing current always flowing 
from positive negative, which 
natural since most our experience 
with electric circuits has with 
that portion where this true. 
any closed circuit, however, cur- 
rent flows downhill some parts, 
must flow uphill ofher parts, 
order return its starting point. 
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Where flows from positive neg- 
flows from negative positive 
receiving energy or, other words, 
being pumped uphill. This 
accordance with Kirchoff’s second 
law which states condensed form 
that, “The total change potential 
around any closed circuit zero.” 
can illustrated plotting the po- 
tential changes from point point 
around the circuit composed 
dry cell and conductor connected 
across its terminals. For convenience, 
suppose letter the positive termi- 
nal the negative terminal the 
solution inside the cell adjacent 
the zinc electrode and the solu- 
tion adjacent the carbon electrode 
Current flowing through the 
external conductor from and 
through the solution the cell from 
flows downhill through the ex- 
ternal conductor; the junction 
the zinc electrode and the solution, 
energy added and the current 
forced flow uphill from 
between and through the solu- 
tion, again flows downhill; and 
the junction between solution and 
carbon again forced uphill from 
back its starting point. 
The galvanic cells the surface 
pipe may compared directly 
with the dry cell. The soil corre- 
sponds the internal portion the 
cell between and the anodic 
areas correspond the zinc, the 
cathodic areas the carbon, and the 
steel the pipe corresponds the 
external conductor between and 
corrosion work, voltage measure- 
ments may made anywhere the 
circuit; sometimes with 
meter across the downhill portion, 
sometimes with across the uphill 
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portion. fact, times will 
across the uphill portion one 
circuit and the downhill portion 
another. When cathodic protec- 
tion applied line, pipe-to- 
soil potential measurement made 
with one terminal connected the 
external portion and the other the 
internal portion the galvanic cir- 
cuits the pipe surface and, the 
same time, both terminals are con- 
nected points in, the external cir- 
cuit the cathodic unit circuit. 
Under these circumstances, 
necessary for the investigator jug- 
gle his thinking order picture 
himself times outside battery, 
inside battery, halfway and 
halfway out. His correct interpreta- 
tion his measurements depends 
his knowledge where the 
circuit circuits dealing with. 
any cathodic protection installa- 
tion, are dealing with network 
large number conducting 
paths, with several voltages acting 
the network. addition the 
voltage the galvanic cells the 
surface the pipe forcing current 
out the pipe some points and 
back into the pipe other points, 
have the voltage the cathodic 
unit forcing current flow from the 
ground bed the pipe through the 
earth, and the voltage polariza- 
tion the pipe surface mentioned 
previously which opposes any cur- 
rent being forced onto the pipe. The 
effect any one voltage any part 
network can measured re- 
moving that voltage without other- 
wise changing the network and ob- 
serving the resulting changes that 
take place the points which 
are interested. observe the effect 
the cathodic unit alone the 
pipe-to-soil potentials, all have 
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the pipe and reference electrode and 
observe the immediate change 
voltage that occurs when the power 
the cathodic unit cut off on. 
make this measurement the 
point the pipe nearest the ground 
bed, the change will maximum. 
move along the pipe farther 
and farther away from the unit, the 
changes will become successively 
smaller, until point reached 
where they are not discernible, and 
for all practical purposes are zero. 
Beyond these points, one each di- 
rection from the unit, substantially 
current from the unit reaches the 
pipe. 

The length pipe receiving cur- 
rent from the unit depends largely 
the condition the coating. Sup- 
pose the coating our line such 
that only one-mile section re- 
ceiving current directly from the 
unit; yet the pipe-to-soil potential 
measurements show that consider- 
ably more than mile the line 
protected. This not unusual 
case but line with what should 
expected. The reason apparent 
when consider the third voltage 
acting the network, that is, the 
voltage polarization the surface 
the pipe near the unit. order 
visualize how this acts, imagine that 
the one-mile section which receives 
current from the unit made 
zinc instead steel and that the 
cathodic unit does not exist. With 
this arrangement, current will flow 
from the section the steel 
pipe through the earth, and back 


along the pipeline, and 


will protect cathodically certain 
amount the steel pipe. According 
Ohm’s law, the current that would 
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flow would proportional the 
driving voltage and inversely pro- 
portional the resistance the cir- 
cuit. Hence, the protective effect 
remote parts the pipe from this 
source more pronounced where 
the circuit, composed the earth 
and the pipeline series, has low 
resistance. 

Now take out the zinc section 
line and make steel again and turn 
the cathodic unit. Polarization 
the steel pipe receiving current from 
the unit, due that current, makes 
look like zinc more remote parts 
the line, and like zinc will pro- 
tect certain amount the remote 
pipe. The action the current from 
the unit maintain that ano- 
dic state, and the same time 
prevent from corroding supply- 
ing with more current than dis- 
charges. 

far, this paper has considered 
only the effect cathodic protection 
the pipeline which applied. 
Its effect other pipelines the 
vicinity, not included the protec- 
tive scheme, may injurious and 
must considered any cathodic 
protection project. 

With respect the cathodic unit, 
foreign pipeline lying the earth 
the vicinity the unit simply 
part the earth, and such will 
serve one the many parallel 
paths conduct current from the 
ground bed the pipe under pro- 
tection. points where picks 
current, corrosion will reduced 
and points where discharges 
current, corrosion will increased. 
determine any given point 
whether collecting discharg- 
ing current particular ca- 
thodic unit, only necessary con- 
nect voltmeter between the pipe 


is 
327 


328 


and soil that point and note the 
change pipe-to-soil voltage the 
unit turned and off, the same 
way that the spread current 
the protected line was found. the 
soil potential with respect the 
foreign line goes more positive when 
the unit turned on, some the 
current from the unit flowing on- 
the pipe that point. the soil 
potential moves the negative di- 
rection, the opposite true. The ca- 
thodic unit affects foreign line only 
insofar affects the potential dif- 


ference between the line and the 


surrounding earth. 

cathodic unit operation forces 
the potential the ground bed 
shift the positive direction and 
that the pipeline the negative 
direction. Each tries pull the po- 
tential the earth along with but 
since they are pulling opposite di- 
rections, their combined effect re- 
mote points the earth zero. 
However, the potential the earth 
relatively close the unit dis- 
torted. Points close the ground 
bed are influenced more the 
ground bed than the pipeline, 
hence the net effect the two 
increase potential. Those close 
the pipeline are effected more 
the pipe, resulting net decrease 
potential. 

Let suppose that foreign line 
crosses the protected line somewhere 
well within the field the cathodic 
unit, and that measure the effect 
the unit its pipe-to-soil poten- 
tial various points. point re- 
mote from the protected line but 
near possible the ground bed, 
the ground will swing more positive 
with respect the pipe when the 
unit turned on. move the 
voltmeter toward the protected line, 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Vol. 


eventually find point where the 
pipe-to-soil potential unaffected 
the unit. Here the effect the 
ground bed and the protected pipe- 
line exactly equal and opposite, 
lection current. Moving still nearer 
the protected line, the soil poten- 
tial begins swing negative and 
reaches maximum negative value 
the crossing. The protected line 
also swings negative with respect 
the foreign line. The customary pro- 
cedure for relieving the exposure 
place metallic bond between the 
two lines such resistance that 
the unprotected line forced the 
negative direction the same 
amount that the soil forced that 
direction. This usually done the 
trial and error method. When the 
correct resistor used, there will 
change the pipe-to-soil poten- 
tial the foreign line the crossing 
when the cathodic unit turned 
and off. all other points, the unit 
will cause the earth’s potential 
move the positive direction with 
respect the foreign line. After the 
correct bond installed, there will 
voltage difference between the 
two lines, with the protected line 
being negative the foreign line. 
This should be, since the 
ground bed positive the foreign 
line, and the combined effect the 
ground bed and protected line the 
unprotected line the crossing 
zero, 

Ordinarily there galvanic volt- 
age between any two pipelines even 
when there outside influence 
such cathodic unit. bond be- 
tween the two closes the circuit 
the galvanic cell permit current 
flow, the detriment one, just 
short-circuiting dry cell battery 
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results deterioration the zinc. 
For this reason, cross bonds should 
avoided except when necessary 
due some outside influence. 
general, when cross bond re- 
quired, should not have lower 
resistance than necessary 
plish its purpose. Often the effect 
the protected line the pipe-to- 
soil potential the other line can 
heavy coating the former for 
about feet each side the cross- 
ing. The exposure being less, not 
much current drainage required 
and higher resistance bond can 
used. 

When the foreign line lies outside 
the direct field the cathodic unit 
but inside the field the long line 
curients due polarization estab- 
lished and maintained the unit, 
the procedure -adjusting cross 
bond the same, except that when 
the unit turned off, the re- 
sulting changes pipe-to-soil po- 
tentials occur slowly. 

Most the electrical measure- 
ments cathodic protection work 
are voltage measurements. The se- 
lection instrument for par- 
ticular voltage measurement de- 
pends the characteristics the 
circuit which connected. Pipe- 
to-soil potentials using the copper- 
sulphate electrode should meas- 
ured with very high-resistant 
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potentiometer type instrument 
which requires little current 
from the measured circuit. any 
appreciable current allowed 
flow through the will 
polarize some extent and its volt- 
age will change. Other voltage meas- 
urements which the copper-sul- 
phate electrode not employed may 
made with indicating instru- 
ment such the Weston Model 
voltmeter. This instrument par- 
ticularly useful measuring the 
voltage difference between two 
points pipe determine the 
current flowing the line and the 
changes pipe-to-soil potentials 
due turning cathodic unit 
and off. the latter case, the poten- 
tial the reference electrode can- 
cels out, any convenient electrode, 
such steel bar, may used 
contact the earth. The correction nec- 
essary compensate for the error 
introduced resistance the volt- 
meter circuit, external the instru- 
ment, is: 
Open circuit 
voltage read totul circuit resistance 
‘instrument resistance 

This paper rather brief for 
subject this nature. Some points 
have been touched very lightly 
and others omitted entirely, but 
hoped that will least provide 
fair picture the fundamental fac- 
tors involved. 
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EAD may, economically employed with many the chemicals used 

the process industries. The following partial list such chemicals, 

with brief comments the reactions they may expected have with 

lead, intended general guide the selection materials plant 

construction. Because the broad range chemicals and the wide variation 

operating conditions existing modern industry, more complete and 
more specific list would impractical. 


Acetic Acid—M corro- 
sive lead but corrosion greatly 
accelerated high velocities and 
temperatures and the presence 
oxygen. Lead used for storage 
acetic anhydride and glacial acetic 
acid. 

Acetone—Lead may used satis- 
factorily. 

Acetylene—Little effect lead. 

Alcohol, Ethyl—No effect lead. 

Alcohol, Methyl—No effect 
lead. 

Aluminum Sulphate Alum— 
Lead may used satisfactorily. 

Ammonia—Lead unaffected 
the dry gas, and liquid unless so- 
dium potassium are dissolved 
it. 

Ammonium Azide—No effect 
lead. 

Ammonium Chloride—Lead may 
used ordinary temperatures 
with concentrations percent. 

Ammonium Hydroxide—Lead sat- 
isfactory with liquid gas prac- 
tically all temperatures and concen- 
trations. 

Ammonium Phosphate Lead 
may used satisfactorily. 


Ammonium Sulphate—Lead may 
used satisfactorily. 

Antimony Chloride—Lead 
somewhat corroded, but used with 
comparative economy for chlorinat- 
ing the tri-chloride the pentachlo- 
ride. 

Benzyl Chloride—Lead may 
used satisfactorily. 

Boric Acid—Lead may used 
satisfactorily. 

Brine—(see Sodium Chloride). 


Bromine—Lead may used when 
cold and acid free. 

Calcium Carbonate—Found 
natural waters and forms good pro- 
tective coating lead. Added 
water reduce plumbo-solvency. 


Calcium Hydroxide—Presence 
green cement corrodes lead pres- 
ence moisture and oxygen. How- 
ever, added soft waters reduces 
plumbo solvency. 

tection lead natural waters un- 
less present excess, when in- 
creases solubility. Lead used 
acid carbonate systems for generat- 
ing 

Chlorinated Hydrocarbons Ac- 
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tion lead varies from slight se- 
vere depending upon breakdown 
and presence organic acids. 

Chlorination Processes—Lead 


‘slowly corroded temperatures us- 


ually used, but has satisfactory life 
and greater economy compared with 
other common metals. 


Chlorine—Dry does not affect 
lead, and lead may used with 
moist chlorine about 110° 
with slight corrosion. Amounts 
chlorine used water treatment 
not affect lead. 


Chromic Acid—Since chromates 
form good protective coating 
lead, lead may used with fairly 
high concentrations this acid. An- 
timonial lead widely used elec- 
troplating. 

Cinders—Lead embedded cin- 
ders should protected. 


Coal Tar—Lead used refining 
and recovery many by-products. 


Concrete, Cement Mortar— 
When green, free lime present at- 
tacks lead. Aging carbonate lime 
applying asphalt coating lead 
recommended prevent such cor- 
rosion. 


Copper Sulphate—Lead used 
for anodes and tank linings elec- 
troplating. 

Ether—Little effect lead. 
Lead used its manufacture. 


Ferrous Sulphate—Lead used for 
tank linings and coils production 
and use. 

Formaldehyde (Formic Acid)— 
Action lead similar that ace- 
tic acid. 


Hydrochloric Acid—Use lead 
not generally recommended, but 
has been used with some corrosion 
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normal temperatures and percent 
100° Antimonial lead shows 
better resistance than ordinary lead. 

Hydrofluoric Acid—Lead com- 
monly used and has fair resistance 
dilute acid. 

Hydrogen Chloride (Anhydrous 
Hydrochloric Acid)— Little effect 
lead. 


Hydrogen Peroxide—Not likely 
alone affect lead, but accellerates 
acid corrosion. 

Koch Acid Reduction 
may used satisfactorily. 

Magnesium Chloride Corrodes 
lead does other metals. 


Malachite Green Mother Liquor— 
appreciable effect lead 80° 


Mixed Acids—Mixtures sul- 
phuric and nitric acids can used 
with lead ordinary temperatures 
water present less than per- 
cent. 

Naphthalene—No effect lead. 

Nitration Mixture H-Acid— 
Lead used with rather high corro- 
sion. 

Nitric Acid—Lead not general- 
recommended with this acid, but 
used with little corrosion when 
concentrations are above percent 
normal temperature. 


Nitro-Benzol and Nitro-Chlor- 
lead. 


Nitrocellulose—Lead widely used 
all rayon manufacturing pro- 
cesses. 

Nitroglycerine— Lead used han- 
dle spent acid. 


Nitrosyl-Sulphuric Acid Action 
lead least specific gravity 


4 

] 
| 
] 

| 
| 

4 


332 ASSOCIATION CORROSION ENGINEERS 


about 1.5 1.6. Close control thus 
minimizes 

Organic Acids—In general, accel- 
lerate the corrosion lead, but their 
presence solutions does not al- 
ways preclude the use lead. 

Oxygen—Dry gas merely tar- 
nishes lead. presence water 
initial attack usually followed 
formation protective coating 
formed salts such carbonates, 
sulphates and silicates the water. 
absence these salts, deaeraton 
may employed remove oxygen 
because its action all metals. 


some extent but about the only 
economical metal that can used 
with satisfaction. 

Phenol—Lead may used satis- 
factorily. 

Phosphoric Acid—Lead may 
used with concentrations 
percent below 200° Impure acid 
has even less effect lead and can 
tion. 


Photographic Solutions—Lead 
satisfactory generally. 


Potassium Permanganate At- 
tacks lead. 


Pyridene— Does not affect lead. 


Silicates—Form protective coat- 
ings lead, and thus can recom- 
mended for treating natural waters 
necessary. 

Sodium Bisulphate—Can han- 
dled lead when highly concentrated. 


Sodium Carbonate—Dilute solu- 
tions not affect lead; natural 


waters forms protective coating 
lead. 


Sodium 
tory for dilute solutions ordinary 


Vol. 


temperatures. Sea water and brine 
are commonly handled lead an- 
timonial lead. 


Sodium Hydrosulphite Lead 
may used satisfactorily. 
Sodium Hydroxide—Lead can 


used with concentrations 
percent and temperatures 80° 


Sodium Hyposulphite—Lead can 


used satisfactorily. 


Sodium Hypochlorite—Attacks 
lead. 


Sodium Sulphate—Lead can 
used satisfactorily with solutions 
percent concentration boiling. 


Sodium Sulphide—Lead can 
used satisfactorily with these solu- 


Sodium Sulphite—Lead can 
used with solutions percent 
concentration 25° 


Sulphur Chloride— Has little effect 
lead. 


Sulphur Dioxide— Has little effect 
lead when dry and can used 
moist about 200° 


Sulphuric Acid—Lead the 
standard material for handling this 
acid. can used with concentra- 
tions per cent room tem- 
perature and percent 220° 
sometimes used satisfactor- 
ily even 250° Hard lead, 
lead alloyed with small propor- 
tions antimony, has equal 
slightly better resistance sulphur- 
acid. 


Sulphurous Acid—Lead satis- 
factory about 220° 


Tannic Acid—Somewhat similar 
acetic acid. 


Tartaric similar 
acetic acid. 
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Chloride—Lead used 
satisfactorily 220° and 
sometimes higher. 


Titanium Sulphate—Solutions can 
handled satisfactorily lead. 


Victoria Green Mother Liquid— 
Lead may used satisfactorily 
80° 

Water, Distilled—Dissolves lead 
very slowly proportion amount 
dissolved oxygen. 


Water, Natural—Usually effect 
lead because protective coat- 
ing formed from dissolved salts. 
Very soft waters those peaty 
origin may dissolve lead slightly, 
they other metals, and such ac- 
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tion can prevented treatment 
the waters with lime sodium 
silicate. 


Wood— Most wood has little 
corrosive effect lead. few in- 
stances corrosion wood con- 
taining organic acids, such green 
oak, have been reported. Wood 
lined with lead should inspected 
for presence borers. 


Zinc Chloride—Lead can used 
satisfactorily. 


Note: This information has been 
compiled the Lead Industries Association, 
420 Lexington Avenue, New York, 
reprinted here with their special per- 
mission. 
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Cc. F. Prutton and D. Turnbull. Vol. II, No. 
1, 21 (1946) March, 
Corrosion of Metals by Organic Acids in 
Hydrocarbon Solvents. With C. F. Prutton, 
D. Turnbull and G. Dlouhy. Vol. I, No. 2, 22 
(1945) June. 

FRIEND, W. Z. 
Corrosion by Hydrofluoric Acid. Vol. II, No. 
3, 33 (1946) Sept. 

FUNKE, F. 
Scaling of Some Metals in Pure Steam. With 
W. Baukloh. Vol. II, No. 3, 26 (1946) Sept. 

FUSCO, A. J. 
Protective Treatments for Magnesium Alloys. 
With Jerome L. Bleiweis. Vol. I, No. 3, 27 
(1945) Sept. 

GALSTAUN, L. 8. 
Isopentane Produced by Liquid-Phase Isom- 
erization. Vol. II, No. 3, 30 (1946) Sept. 

GARDNER, E. W. 
Inhibitors in Turbine Oils Reduce Oxidation 
and Prevent Rust. Vol. II, No. 4, 19 (1946) 
Oct. 

GAYNOR, J. W. 
Bearing Corrosion Characteristics of Lubri- 
cating Oils, With C. M. Loane. Vol. I, No. 2, 
21 (1945) June. 

GEROLD, E. 
Changes in Materials Subjected to Fatigue 
Stresses. With A. Karius and E. H. Schulz. 
Vol. II, No. 2, 30 (1946) June. 

GIBALDO, F. 
Rust Determination in Presence of Steel. 
Vol. II, No. 4, 28 (1946) Oct. 


Vol. 


GILBERT, P. T. 
Electrochemical Measurements for Corrosion 
Studies. Vol. II, No. 4, 27 (1946) Oct. 

GILBERT, T. H. 
Soil Corrosion and Pipe Protection. Vol. II, 
No. 2, 32 (1946) June. 
Behavior of Zinc-Iron Couples in Carbonate 
Soil. With G. Corfield. Vol. II, No. 1, 22 
(1946) March. 

GIRE, G, 
Corrosion of Magnesium and Its Alloys, 
With F. Fouassou. Vol. II, No. 2, 36 (1946) 
June. 

GORMAN, L. J. 
Electrolysis Surveys on Underground Cables. 
Vol. II, No. 1, 22 (1946) March. 

GOTTA, A. 
Resistance of Chromium-Nickel Austenitic 
Steels to Nitric Acid. Vol. I, No. 4, 23 (1945) 


Dec. 
GOW, JAMES T. 
Shot for Metal Peening. With Oscar E. Har- 
der. Vol. I, No. 3, 27 (1945) Sept. 
GRANBOLES, K. J. 
Study of A C Sheath Currents and Their 
Effect on Lead-Cable Sheath Corrosion. With 
C. M. Sherer. Vol. I, No. 3, 23 (1945) Sept. 
GRAY, L. R. 
Processing of West Texas Sour Crudes at 
Shell’s Wood River Refinery. Vol. I, No. 1, 
20 (1945) March. 
GRECO, W. J. 
Metal Primers—Surface Preparation of Met- 
als. Vol. II, No. 4, 26 (1946) Oct. 
GREEN, D. H. 
New Synthetic Lubricants. With Krat- 
zar and Williams, Vol. II, No. 
(1946) Oct. 
GRENOT, L. G. 
Measuring the Existent Corrosivity of Used 
Engine Oils. With F. A. Armfield and R. G 
Larsen. Vol. I, No. 2, 22 (1945) June. 
GRIFFITHS, E. M. 


Treating to Prevent Scale Introduces Carry- 


over Problem. Vol. No. (1946) Sept. 


GROGAN, J. D. 

Intercrystalline Corrosion by Sodium Chloride 
of a Wrought Aluminum Alloy Containing 
Four Percent of Copper. Vol. II, No. 4, 20 
(1946) Oct. 

GROOM, C. H. 

Chemical Rémoval of Scale from Fire Tube 
Boilers. With E. C. Hardy. Vol. II, No. 4, 19 
(1946) Oct. 

GROSS, LEWIS 
Corrosion of 18-8 Alloy Furnace Tubes in 
High Temperature Vapor Phase Cracking 
Service. Vol. I, No. 4, 25 (1945) Dec. 

GRUPP, G. W. 

Corrosion in the Tropics. Vol. II, No. 1, 20 
(1946) March. 

HACKERMAN, N. 

Corrosion Studies on Electrolytic Chromium. 
With D. I. Marshall. Vol. HI, No. 4, 22 (1946) 
Oct. 

HADREK, J. A. 
Corrosion-Inhibition-Protection. Vol. II, No. 
1, 34 (1946) March. 

HAHN, E. 

On the Influence of the Primary Structure 
on the Corrosion-Resistance of Pure Alumi- 
num. With W. Helling. Vol. II, No. 3, 46 
(1946) Sept. 

HALL, A. M. 

Fundamental Investigation of Granhitization 
of Piping-Progress Report No. 5. With S. L. 
Hoyt and R. D. Williams. Vol. II, No. 4, 29 
(1946) Oct. 

HALLA, F. 

Discussion of Paper by W. Machu: Film 
Theory of Passivity, Protective-Etch Theory, 
and Phosphatization. With R. Weiner. Vol. 
If, No. 1, 38 (1946) March. 
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December, 1946 


HALPERIN, HERMAN 
Cathodic Corrosion of Cable Sheaths. Vol. I, 
No. 3, 22 (1945) Sept. 
HAMMERSCHMIDT, E. G. 
Control of Compressor Cooling Water. Vol. I, 
No. 2, 25 (1945) June. 
HANEFORD, R. C. 
Reactions of Aliphatic Hydrocarbons with 
Sulfur—Production of Olefins, Diolefins, and 
Thiophene. With H. E. Rasmussen and A. N. 
Sachanen, Vol. II, No. 5, 35 (1946) Nov. 
HANLON, R. T. 
Scale and Corrosion Control in Potable Water 
Supplies at Army Posts. With A. J. Steffen. 
Vol. Il, No. 2, 40 (1946) June. 
HARDER, OSCAR E, 
Shot for Metal Peening. With James T. Gow. 
Vol. I, No. 3, 27 (1945) Sept. 
HARDY, E. C. 
Chemica! Removal of Scale from Fire Tube 
Boilers. With C. H. Groom. Vol. II, No. 4, 
19 (1946) Oct. 
HARRINGTON, R. H. 
New Aluminum Alloys, 
Amounts of Beryllium. Vol. 
(1946) June. 
HART, PORTER 
Developing Magnesium for Cathodic Protec- 
tion. With Titterington. Vol. No. 
21 (1945) Sept. 
HARVEY, W. C. 
Polyisobutylene Tank Lining. With D. W. 
Young. Vol. I, No. 4, 28 (1945) Dec. 
HATCH, G,. B. 
Threshold Treatment of Water Systems. Cor- 
rosion Control and Scale Prevention with 
Glassy Phosphate. With O. Rice. Vol. II, No. 
2, 38 (1946) June. 
HAVENS, C. D. 
Non-Destructive Testing of Refinery Equip- 
ment. Vol. TI, No. 4, 31 (1946) Oct. 
HEDGES, E., 8. 
Use of a Tin Undercoat to Improve the 
Corrosion Resistance of Painted Steel. With 
L. A. Jordan. Vol. If, No. 1, 29 (1946) March. 
HELLING, 
Influence of the Primary Structure on the 
Corrosion-Resistance of Pure Aluminum. 
With E. Hahn. Vol. If, No. 3, 46 (1946) Sept. 
HENN, M. 
Corrosion Effect in Water-Hammer Tests. 
With M. Vater. Vol. IT, No. 3, 47 (1946) Sept. 
Life of Steel Subjected to Alternating Test 
in Tap and Sea Water. With M. Vater. Vol. 
If, No. 3, 40 (1946) Sept. 
HENSON, W. A. 
Properties of Saran Coating Latex. With G. 
W. Stanton. Vol. II, No. 5, 37 (1946) Nov. 
HEREFORD, A. J. 
Practical Information About Cleaning and 
Cleaners. Vol. I, No. 3, 28 (1945) Sept. 
HERENGUEL, J. 
Classification of the Defects Appearine on 
the Surface of Aluminum and Its Alloys 
During Anodic Oxidation. Vol. If, No. 4, 32 
(1946) Oct. 
Relation Between the Cast Structure and the 
Defect Called ‘‘Recticulage’” (Revealed by 
Anodizing Aluminum). Vol. II, No. 4, 31 
(1946) Oct. 
Methods of Treating Aluminum and Its Al- 
lovs to Prevent Defects in the Anodic Films. 
Vol. II, No. 4, 26 (1946) Oct. 
HERZOG, FE. 
A New Laboratory Experiment on Atmos- 
pheric Corrosion of Ordinary Steels and 
Small Amounts of Additions. Vol. II, No. 4, 
17 (1946) Oct. 
HICKOX, G. H. 
Experience of the Tennessee Valley Authority. 
Vol. II, No. 2, 40 (1946) June. 
HIERS, G. O. 
Use of Lead and Tin Outdoors. Vol. HI, No. 
4, 24 (1946) Oct. 
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HILL, A. M. 

Internal Pipe Line Tool Developments. Vol. 
II, No. 5, 40 (1946) Nov. 

HILL, RYLAND W. 

Measurement of Cathodic Protective Currents 
in Submarine Pipe Lines. Vol. II, No. 5, 40 
(1946) Nov. 

HOLMBERG, M. E. 

Corrosion in Hydrofluoric Acid Alkylation. 
With F. A. Prange. Vol. Hl, No. 1, 25 (1946) 
March. 

HOLSTEYN, D. 

Cathodic Protection in the Refinery. Vol. II, 
No. 4, 35 (1946) Oct. 

HOOVER, D. B. 

Heating and Failure of Bearings Due to 
Little Appreciated Causes. Vol. II, No. 1, 20 
(1946) March. 

HOYT, S. L. 

Fundamental Investigation of Graphitization 
of Piping—Progress Report No. 5. With R. 
D. Williams and A. M. Hall. Vol. II, No. 4, 
29 (1946) Oct. 

HUBBARD, T. 

Pumping Today’s Liquids. Vol. II, No. 5, 31 
(1946) Nov. 

HUDSON, J. C. 

Present Position of the (Iron and Steel In- 
stitute) Corrosion Committees Field Tests 
on Atmospheric Corrosion (Unpainted Speci- 
mens of Ferrous Materials). Vol. II, No. 4, 
18 (1946) Oct. 

Protective Painting of Structural Steelwork. 
Vol. I, No. 4, 28 (1945) Dec. 

HUGHES, T. W. 

Pipe Protection in Sydney. Vol. II, No, 3, 48 
(1946) Sept. 

HUSEBY, R. A. 

Stress Corrosion Cracking of Austenitic Stain- 
less Steels Types 347 and 316. With M. A. 
Scheil. Vol. I, No. 1, 26 (1945) March. 

HUTCHISON, ROBERT M. 

Magnesium for Cathodic Protection of Pipe 
Lines. Vol. II, No. 3, 28 (1946) Sept. 

IBSEN, HERMAN 

Failure of Spring Loops by Stress Corrosion 
Cracking. Vol. I, No. 2, 24 (1945) June. 

INGLESENT, H. 

Corrosion of Copper Evaporator Tubes. With 
J. A. Storrow. Vol. II, No. 1, 24 (1946) March. 

IOFA, Z. 

On the Hydrogen Overvoltage on a Lead 
Cathode in Concentrated Acid Solutions. Vol. 
II, No. 1, 40 (1946) March. 

IVANOVA, A. 

Corrosion of Tin in Cooling Apparatus. With 
A. Fedorchenko., Vol. TI, No. 2, 32 (1946) 
June. 

JACKEL, W. J. 

Role of Straight Chromium Stainless Steels 
for Vessel Linings in the Refinery Field. Vol. 
IT, No. 3, 25 (1945) Sept. 

JAMIESON, A. L. 

Stress-Corrosion Cracking of 70-30 Brass by 
Amines. With H. Rosenthal. Vol. I, No. 1, 26 
(1945) March. 

JANZIG, A, C, 

Corrosion by Water. Vol, I, No. 2, 
June. 

JERNSTEDT, G. W. 
Surface-Conversion Coatings. Vol. II, No. 3, 
52 (1946) Sept. 

IN, F. W. 
A Study of Corrosion in Gas and Condensate 
Wells in Katy Field, Texas. Vol. I, No. 1, 19 
(1945) March. 

JOHNSTON, J. 

Corrosion of Steel. Vol. HI, No. 5, 
Nov. 

JOHNSTON, DR. JOHN 
Corrosion of Steels. Vol. II, No. 3, 36 (1946) 
Sept. 
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38 (1946) 


q 
q 
q 
q 
q 
4 bs 
Be 


342 


JONES, R. W. 
Heat and Corrosion Resistant Steels. Vol. II, 
No. 1, 26 (1946) March. 

JORDAN, L. A. 
Use of a Tin Undercoat to Improve the Cor- 
rosion Resistance of Painted Steel. With E. 
S. Hedges. Vol. II, No. 1, 29 (1946) March. 

JUNG-KONIG, W. 
Permanent Bending Strength of Some Alumi- 
num Alloys as Affected by Corrosion, in 
Comparison with Cast Iron and Red Brass. 
With R. Sterner-Rainier. Vol. II, No. 3, 47 
(1946) Sept. 

JUNGE, A. E. 
Corrosion Resistance of Glass. With M. S. 
Tarnopol. Vol. II, No. 4, 22 (1946) Oct. 

KAHN, F. 
Galvanic Corrosiveness of Soil Waters. With 
H. S. Phelps. Vol. If, No. 2, 32 (1946) June. 

KAISER, GREGOR 
Extensive Corrosion in Diesel Starting Cylin- 
ders. Vol. I, No. 2, 27 (1945) June. 

KALININ, V. A. 
Ionization of the Gas Space During the Cor- 
rosion of Amalgamated Aluminums. With 
B. A. Krasiuk. Vol. II, No. 1, 41 (1946) 
March. 

KALPERS, H. 
Protection of Steel from Corrosion by Chrom- 
ium Diffusion. Vol. II, No. 5, 43 (1946) Nov. 

KARIUS, A. 
Changes in Materials Subjected to Fatigue 
Stresses. With E. Gerold and E. H. Schulz. 
Vol. Il, No. 2, 30 (1946) June. 

KELLY, F. H. 
Corrosion Resistance of a Hard-Facing Alloy 
Suitable for Poppet Valves. Vol. II, No. 5, 
31 (1946) Nov. 

KENWORTHY, L. 
Corrosion of Galvanized Coatings and Zinc 
by Waters Containing Free Carbon Dioxide. 
With M. Smith. Vol. II, No. 2, 38 (1946) 
June, 

KERR, R. 
Protective Chemical Treatment for Tinplate. 
Vol. II, No. 5, 37 (1946) Nov. 

KERR, R. 
Corrosion-Resisting Properties of Electrode- 
posited Tin-Zinc Alloys. With R. M. Anglee. 
Vol. If, No. 3, 37 (1946) Sept. 

KESSLER, L. H. 
Scale and Corrosion Control in Potable Water 
Supplies at Army Posts. Vol. II, No. 2, 40 
(1946) June. 

KETCHUM, BOSTWICK H. 
Evaluation of Antifouling Paints by Leach- 
ing Rate Determinations. With J. D. Ferry 
and A. C. Redfield. Vol. If, No. 1, 32 (1946) 
March, 

KIEFER, G, C, 
Preserving the Corrosion Resistance of Stain- 
less Steel During Annealing or Heat Treat- 
ment. Vol. If, No. 2, 28 (1946) June. 

KILLIFFER, D. H. 
Rust Not—Want Not. Vol. II, No. 4, 30 (1946) 
Oct. 

KITTLE, JOHN H. 
Possibilities of Substitution for 
Bearing Materials. Vol. I, No. 2, 
June. 

KNIGHT, HAROLD A. 
Lead Coatings on Steel. Vol. I, No. 1, 22 
(1945) March. 

KOCHETKOYV, A, A. 
Oxide Films on Metals. II. Initial Oxide 
Films on Aluminum. With P. D. Dankov and 
N. A. Shishakov. Vol. II, No. 4, 29 (1946) 
Oct. 

KOLEANIKOV, G. N. 
Corrosion-Resistance of Chromized Carbon 
Steel Against Sulphur Compounds. With V. I. 
Arkharov and S. A. Nemnovon. Vol. II, No. 
2, 29 (1946) June. 


Tin-Base 
23 (1945) 
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Vol. 

KOZMA, ALBERT B. 
Cathodic Protection Overcomes Operating 
Difficulties in Mechanical Sewage Filters. 


Vol. I, No. 3, 20 (1945) Sept. 

KRAMER, O. 
Immersion Coatings. Vol. II, No. 1, 29 (1946) 
March. 

KRAMER, W. F. 
Study of Corrosion Pattern in Still Tubes 
Results in Reduction of Metal Losses. Vol. Il, 
No, 5, 40 (1946) Nov. 

KRASIUK, B. A. 
Ionization of the Gas Space During the 
Corrosion of Amalgamated Aluminum. With 
V. A. Kalinin. Vol. II, No. 1, 41 (1946) 
March. 

KRATZAR, J. C, 
New Synthetic Lubricants. With D. H. Green 
and D. B. Williams. Vol. II, No. 4, 19 (1946) 
Oct. 

KRAUSE, R. 
Phosphating at Room Temperature. With L. 
Schuster. Vol. I, No. 4, 26 (1945) Dec. 

KRISHNAMURTHI, K, G. 
Oxalic Acid in Oil. With S. S. Bhatnagar. 
Vol. II, No. 5, 30 (1946) Nov. 

LACOMBE, P. 
Micrographic Study of Sections of Anodic 
Films on Aluminum-Magnesium Alloys. With 
L. Beaujard. Vol. If, No. 5, 43 (1946) Nov. 

LACOMBE, P. 
Metallographic and Crystallographic Study 
of the Growth and Structure of Anodic Films 
on Aluminum. With L. Beaujard. Vol. HI, 
No. 5, 43 (1946) Nov. 
Passivity of Metals. Vol. II, No. 4, 29 (1946) 
Oct. 
Defects in Anodic Films on Aluminum Mag- 
nesium Alloys, Caused by the Precipitation 
of a New Phase. With P. Morize. Vol. II, 
No. 4, 26 (1946) Oct. 

LAFUMA, H. 
Attack of Zinc by Gypsum. Vol. II, No. 2, 31 
(1946) June. 

LANE, R. W. 
Reaction of Copper and Oxygen Saturated 
Ammonium Hydroxide. Vol. II, No. 2, 44 
(1946) June. 

LAQUE, F. 
Effectiveness of Paint in Suppressing Gal- 
vanic Corrosion. With G. W. Seéagren and 
G. H. Young. Vol. Il, No. 5, 37 (1946) Nov. 
Cast Iron in the Chemical and Process In- 
dustries. Vol. II, No. 5, 33 (1946) Nov. 
Relationships Between Corrosion and Fouling 
of Copper-Nickel Alloys in Sea Water. With 
Wm. F. Clapp. Vol. I, No. 3, 32 (1945) Sept. 

LARRABEE, C, P. 
Corrosion of Steels in Marine Atmospheres 
and in Sea Water. Vol. I, No. 3, 32 (1945) 
Sept. 
Atmospheric Corrosion of Iron. Vol. II, No. 1, 
20 (1946) March. 

LARSON, C. M. 
Corrosion Preventives. Vol. II, No. 1, 34 
(1946) March. 
Corrosion Preventives, New Type Petroleum 
Preservatives Developed to Protect Equip- 
ment During Storage and Transportation. 
With W. A. Webb. Vol. I, No. 4, 26 (1945) 
Dec. 

LARSEN, R, G. 
Laboratory Machine for Investigation Cor- 
rosion of Bearings. With S. K. Talley and 
W. A. Webb. Vol. I, No. 2, 21 (1945) June. 
Measuring the ‘“Existent Corrosivity” of Used 
Engine Oils. With F. A. Armfield and L. D. 
Grenot. Vol. I, No. 2, 22 (1945) June. 

LARSON, T. E. 
Corrosion of Well Pumps. Vol. II, No. 2, 40 
(1946) June. 

LEVIN, J. 
Nonferrous Metals Aid in Steel's Use. Vol. 
II, No. 3, 35 (1946) Sept. 
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December, 1946 


LIBBY, E. 
Accelerated Corrosion of Tin Cans in Various 
Types of Solid Fibre Containers. With F. W. 
O’Neil and A. W. Nickerson. Vol. II, No. 4, 
(1946) Oct. 

LILL, J. R. 
Corrosion Prevention by Controlled Calcium 
Carbonate Scale. With S, T. Powell and H. E. 
Bacon. Vol. Il, No. 2, 41 (1946) June. 

LIPSON, 8S. 
Coatings on Steel, Thickness Measurements 
with A. C. Solenoids. Vol. II, No. 3, 39 (1946) 


Sept. 
LITTLE, K. 
Constitution of the Aluminum Rich Alumi- 
num-Chromium Alloys. With G. V. Raynor. 
Vol. II, No. 1, 27 (1946) June. 
LOANE, C. 
Bearing Corrosion Characteristics of Lubri- 
cating Oils. With J. W. Gaynor. Vol. I, No. 
2, 21 (1945) June. ‘ 
LOGAN, K. H. 
Relation of Wall Thickness to Pipe Life. Vol. 
I, No. 2, 27 (1945) June. 
Recent Progress in the Mitigation of Under- 
ground Corrosion. Vol. I, No. 3, 22 (1945) 


Sept. 

LONGTIN, BRUCE 
Report on _ Stress-Corrosion Cracking of 
Boiler-Plate Steel. With James T. Waber 
and Hugh J. McDonald. Vol. I, No. 4, 30 
(1945) Dec. 

LONGTIN, H. J. 
Theory of Stress-Corrosion Cracking of Mild 
Steel in Nitrdte Solution. With J. T. Waber. 
Vol. I, No. 4, 30 (1945) Dec. 

LUDBERG, JAMES E. 
Developments in the Use of Lumnite Cement 
at Gary Works Coke Plant. Vol. II, No. 1, 
34 (1946) March. 

LUGER, K, E. 
Procedure for Application of Stainless-Steel 
Strip Lines to Refinery Vessels in the Field. 
Vol. I, No. 3, 25 (1945) Sept. 

LYTTLE, C. M. 
Steel Tower Corrosion Presents a Problem. 
Vol. II, No. 4, 35 (1946) Oct. 

McBRIAN, R. 
Detection and Prevention of Incipient Crack- 
ing in Firebox and Boiler Steel. Vol. II, No. 
2, 44 (1946) June. 

McCLOM, W. W. 
Corrosion Control by Arc-Welded Stainless 
Steel Linings. Vol. I, No. 1, 20 (1945) March. 

McDONALD, H. J. 
Stress Corrosion Cracking of Mild Steel—I, 
II, II and IV. With J. T. Waber. Vol. II, No. 
4, 34 (1946) Oct. 
Potential Curves for Iron in Hydrochloric 
Acid. With R. D. Misch. Vol. II, No. 3, 41 
(1946) Sept. 
Reaction of Copper and Oxygen Saturated 
Ammonium Hydroxide. Vol. II, No. 2, 44 
(1946) June. 
Report on _ Stress-Corrosion Cracking of 
Boiler-Plate Steel. With J. T. Waber and B. 
Longtin. Vol. I, No. 4, 30 (1945) Dec. 

McLAREN, C. B. 
Corrosion Problems in the Cracking of Shale 
Oil With G. E. Mapstone. Vol. II, No. 4, 21 
(1946) Oct. 

McLEAN, D. A. 
Chemically Stabilized Paper Capacitors. Vol. 
II, No. 2, 32 (1946) June. 

MAASS, RANDAL 
The Fractionation of Hydrofluoric Acid and 
Its Significance in H. F. Alkylation. Vol. I, 
No. 3, 24 (1945) Sept. 

MACHU, W. 
Influence of Alloy Elements in Steel and of 
Pickling Upon Porosity of Phosphate Coat- 
ings. Vol. II, No. 4, 23 (1946) Oct. 
Film Theory of Passivity, the Protective- 
Etch Theory, and Phosphatization. Vol. II, 
No, 1, 38 (1946) March. 
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MACK, D. J. 
Corrosion-Fatigue Properties of Some Hard 
Lead Alloys in Sulfuric Acid. Vol. I, No. 4, 
30 (1945) Dec. 

MacROBERTS, D. T. 
Cavitation As a Possible Cause of Internal 
Corrosion. Vol. I, No. 1, 19 (1945) March. 

MAHONEY, C. H. 
A Variable-Cycle Alternate-Immersion Cor- 
rosion-Testing Machine. Vol. I, No. 4, 22 
(1945) Dec. 

MAITLAND, T. J. 
Corrosion Protection for Transcontinental 
Cable West of Salt Lake City, Utah. Vol. I, 
No. 3, 21 (1945) Sept. 

MANTEL, W. 
Intercrystalline Corrosion of Preheater Tubes. 
Vol. II, No. 3, 25 (1946) Sept. 

MAPSTONE, G, E. 
Corrosion Problems in the Cracking of Shale 
Oil. With C. B. McLaren. Vol. II, No. 4, 21 
(1946) Oct. 

MAREAU, L. 
Role of the Inhibitor on the Fixation of 
Hydrogen by Polycrystalline Iron During 
Acid Cleaning. Vol. Il, No. 3, 30 (1946) 
Sept. 

MARSHALL, C. M. 
Corrosion Resistance of Clad 24S Aluminum 
Alloys. Vol. I, No. 4, 22 (1945) Dec. 

MARSHALL, D. I. 
Corrosion Studies on Electrolytic Chromium. 
With N. Hackerman. Vol. II, No. 4, 22 
(1946) Oct. 

MATHES, K. N. 
Electrolytic Corrosion Methods of Evaluat- 
ing Insulating Materials Used in Tropical 
Service. Vol. I, No. 3, 30 (1945) Sept. 

MAUCHER, W. L. 
Anodic Treatment of Aluminum Gives Cor- 
rosion Resistance. Vol. II, No. 2, 34 (1946) 
June. 

MAY, R. 
Condenser Tube Corrosion. Vol. If, No. 3, 25 
(1946) Sept. 

MEARS, R. B. 
Resistance of Aluminum-Base Alloys to At- 
mospheric Exposure. With E. H. Dix, Jr. 
Vol. Il, No. 4, 17 (1946) Oct. 
Inhibitors of Corrosion of Aluminum. With 
G. G. Eldridge. Vol. I, No. 4, 29 (1945) Dec. 
Light Metals for the Cathodic Protection of 
Steel Structures. With C. D. Brown. Vol. I, 
No. 4, 24 (1945) Dec. 
Alternate-Immersion Test for Aluminum- 
Copper Alloys. With C. J. Walton and G. G. 
Eldridge. Vol. I, No. 4, 21 (1945) Dee. 
Laboratory Tests to Predict the Perform- 
ance of Metals Under Service Conditions. 
With D. W. Sawyer. Vol. I, No. 3, 32 (1945) 
Sept. 
Methods of Determining Effectiveness of 
Cathodic Protection. With R. H. Brown. Vol. 
I, No. 3, 20 (1945) Sept. 

MENAUGH, T. H. 
Pressure Vessels Made with Welded Nickel 
Alloy Linings. Vol. II, No. 5, 34 (1946) Nov. 

MENUAL, P. L. 
Formaldehyde as an Inhibitor of Corrosion 
Caused by Hydrogen Sulfide. With T. H. 
Dunn. Vol. II, No. 3, 42 (1946) Sept. 
Causative Agents of Corrosion in Distillate 
Field. Vol. I, No. 1, 19 (1945) March. 

MENZEN, P. 
A Contribution to the Problem of Stress-C>r- 
rosion of Aluminum-Magnesium Alloys. Vol. 
II, No. 2, 27 (1946) June. 

MILLER, H. W. 
Spot Identification of Stainless Steels. Vol. II, 
No. 2, 37 (1946) June. 

MILLER, M. C. 
Galvanic Couples and Cathodic 
Vol. II, No. 4, 37 (1946) Oct. 
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MILLS, R. A. 
Corrosion of Metals and Alloys in the Tan- 
ning Industry. With A. H. Winheim. Vol. II, 
No. 3, 28 (1946) Sept. 

MISCH, R. D. 

Potential Curves for Iron in Hydrochloric 
Acid. With H. J. McDonald. Vol. Il, No. 3, 41 
(1946) Sept. 

MOLYNEAUX, F. 

Burster and Isolating Discs. Vol. I, No. 5, 32 
(1946) Nov. 

MONCRIEFF, R. W. 

Antifouling Paints. Vol. If, No. 4, 23 (1946) 
Oct. 

MONDOLFO, L. F. 

Diffusion in R301 Alloy and Its Effect on the 
Corrosion Resistance—TP 1940. Vol. Il, No. 
3, 43 (1946) Sept. 

MONYPENNY, J. H. G. 

Stainless Steel for Turbine Blading—Corro- 
sion from Contaminated Steam. Vol. II, No. 
5, 30 (1946) Nov. 

Free Oxygen Prevents Sulphur Attack from 
Hot Furnace Gases. Vol. II, No. 2, 28 (1946) 
June. 

MOORE, H. F. 

Shot Peening and the Fatigue of Metals. 
Vol. I, No. 3, 26 (1945) Sept. 

MORGAN, C. L. 

Zine Anodes for Preventing Corrosion of 
Distributing Mains. Vol. I, No. 4, 24 (1945) 
Dec. 

MORIZE, P. 

Defects in Anodic Films on Aluminum Mag- 
nesium Alloys, Caused by the Precipitation 
of a New Phase. With P. Lacombe. Vol. II, 
No. 4, 26 (1946) Oct. 

MORTON, B. B. 

Resistance of Nickel-Containing Alloys to 
Corrosive Encountered in the Petroleum Re- 
fineries. Vol. If, No. 5, 41 (1946) Nov. 
Development Work to Prevent Corrosion. 
Vol. If, No. 4, 35 (1946) Oct. 

Notes on Use of Copper-Nickel Alloy in HF 
Alkylation Procedures. Vol. II, No. 1, 25 
(1946) March. 

MUDD, O. C. 

Control of Pipe Line Corrosion—a Manual. 
Part 1. Vol. II, No. 1, 22 (1946) March. 

MUHLENBRUCH, A. 

Investigations on Wrought Aluminum-Zinc- 
Magnesium Alloys. III.—Tensile Properties 
and Stress-Corrosion in the Hot Age-Hard- 
ened. Condition. With H. J. Seemann. Vol. 
II, No. 3, 45 (1946) Sept. 

MULLER, P. M. 

Lead Corrosion in Sulphur Acid Tower Sys- 
tems. With F. Perktold. Vol. II, No. 4, 20 
(1946) Oct. 

MURRAY, W. 

Inhibition of the Corrosion of Metals in 
Contact with Water and/or Steam. Vol. II, 
No. 4, 31 (1946) Oct. 

NARCUS, H. 

The Electrodeposition of Metals on Plastics. 
Vol. If, No, 1, 28 (1946) March. 

NELSON, W. L. 

Corrosion Tests of Gear Lubes—Their Sig- 
nificance. Vol. II, No. 2, 37 (1946) June. 
Used Cement-Lined Pipe. Vol. I, No. 3, 30 
(1945) Sept. 

NEMNOVON, 8. A. 

Corrosion-Resistance of Chromized Carbon 
Steel Against Sulphur Compounds. With V. 1. 
Arkharov and G. N. Koleanikov. Vol. II, No. 
2, 29 (1946) June. 

NEPTUNE, F. B. 
Ruptured Pipe 


Lines—Preventive Mainte- 


nance and Corrective Procedures, Vol. I, No. 
3, 28 (1945) Sept. 

NEUHAUS, RICHARD 
Ceramic Linings for Acid Tanks. Vol. I, No. 
3, 30 (1945) Sept. 


Vol. 


NEWALL, H. E. 
Corrosive Action of Benzole Absorption Oils. 
With C. M. Cawley. Vol. II, No. 3, 29 (1946) 
Sept. 

NICKERSON, A. W. 
Accelerated Corrosion of Tin Cans in Various 
Types of Solid Fibre Containers. With C. E. 
Libby and F. W. O'Neil. Vol. II, No. 4, 20 
(1946) Oct. 

NIXON, C. F. 
A Modified Salt Spray Test for Chromium 
Plated Zine Base Die Castings. Vol. II, No. 
3, 40 (1946) Sept. 

NOVAK, E, 
Feedwater Treatment. Vol. II, No. 4, 19 
(1946) Oct. 

OHLMANN, E. O. 
U. S. Pat. 2,387,284, Inhibitor for Carbon Tet- 
rachloride. Vol. If, No. 1, 24 (1946) March. 

OLDHAM, G. 
Prevention of Corrosion by the Use of Pro- 
tective Films. Vol. II, No. 4, 25 (1946) Oct. 

OLDT, L. M. 
Magnesium Gives High Cathodic Protection 
to Pipe Lines and Buried Structures, Vol. 
II, No. 3, 27 (1946) Sept. 

OLSEN, H. M. 
Developments in Corrosion Studies and Cor- 
rosion Control. Vol. II, No. 3, 52 (1946) Sept. 

O'NEIL, F. W. 
Accelerated Corrosion of Tin Cans in Various 
Types of Solid Fibre Containers. With C. E. 
Libb and A. W. Nickerson. Vol. II, No. 4, 20 
(1946) Oct. 

PARSONS, R. 
Correspondence—Failure of Spring Loops by 
Stress-Corrosion, Vol. II, No. 3, 44 (1946) 
Sept. 

PASSINGHAM, W. J. 
Aluminum in the Chemical Industry. Vol. II, 
No. 3, 33 (1946) Sept. 

PAVLOV, S. E. 
Detection of Intercrystalline Corrosion in 
Aluminum Alloys. Vol. I, No. 4, 30 (1945) 
Dec. 

PELLOWE, E. F. 
Surface Treatment of Hot-Dip Galvanized 
Coatings Preparatory to Painting and Its 
Relation to Corrosion Resistance. With F. 
F. Pollak. Vol. If, No. 4, 25 (1946) Oct. 

PERCIVAL, W. 
A Note on Corrosion—Effect on Sectional 
Hot Water Boilers. With J. J. Aggio. Vol. 
II, No. 3, 26 (1946) Sept. 

PERKTOLD, F. 
Lead Corrosion in Sulphur Acid Tower Sys- 
tems. With P. M. Muller. Vol. II, No. 4, 20 
(1946) Oct. 

PETERS, F. P. 
Cemented Steels—A New High-Strength Pow- 
der Metallurgy Product. Vol. If, No. 5, 38 
(1946) Nov. 

PETERSON, G. T. 
Quality of Canned Orange Juice. Vol. II, No. 
1, 32 (1946) March. 

PETRI, H. G. 
Stress Corrosion—Effect of Added Elements 
on Aluminum-Magnesium-Zine Alloys. With 
G. Siebel and H. Bosskuhler. Vol. If, No. 3, 
44 (1946) Sept. 

PHELPS, H. 8S. 
Galvanic Corrosiveness of Soil Waters. With 
F. Kahn. Vol. Hf, No. 2, 32 (1946) June. 

PHILLIPS, A. J. 
Brine Corrosion in Refrigerating Systems. 
Vol. Il, No. 5, 33 (1946) Nov. 

PHILLIPS, CECIL 
Corrosion of 18-8 Alloy Furnace Tubes in 
High Temperature Vapor Phase Cracking 
Service. With E. J. Camp. Vol. I, No. 4, B 
(1945) Dec. 
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December. 1946 


PILZ, G. P. 
Rust Preventive Oils. Use of Contact Angles 
to Study the Action of Mineral Oil Films, 
With F. F. Farley. Vol. Il, No. 5, 36 (1946) 
Nov. 

PIRIE, J. W. 

Special Problems Connected With Pumping 
Water Containing Acid. Vol. I, No. 2, 26 
(1945) June. 

POLLAK, F., F. 

Surface Treatment of Hot-Dip Galvanized 
Coatings Preparatory to Painting and Its 
Relation to Corrosion Resistance. With E. F. 
Pellowe. Vol. II, No. 4, 25 (1946) Oct. 

PORTER, R. W. 

Unusual Techniques Feature the Production 
of Synthetic Bead Catalyst. Vol. II, No. 5, 33 
(1946) Nov. 

POWELL, SHEPPARD T. 

Cold Water Vacuum Deaeration. Vol. II, No. 
3, 54 (1946) Sept. 

Corrosion Prevention by Controlled Calcium 
Carbonate Scale. With H. E. Bacon and J. R. 
Lill. Vol. II, No. 2, 41 (1946) June. 

PRANCE, 8. R. 

Electropolishing of Steel for Microscopic Ex- 
amination. Vol. II, No. 2, 36 (1946) June. 

PRANGE, F. A. 

Corrosion in Hydrofluoric Acid Alkylation. 
With M. E. Holmberg. Vol. II, No. 1, 25 
(1946) March, 

PRESSELL, G. W. 

Rust Prevention. Vol. I, No. 3, 
Sept. 

PRUTTON, C. F. 

Corrosion of Lead by Oxidizing Agents and 
Lauric Acid in Hydrocarbon Solvents. With 
D. Turnbull and D. R. Frey. Vol. HI, No. 1, 
21 (1946) March. 

Corrosion of Metals by Organic Acids in 
Hydrocarbon Solvents. With D. R. Frey, D. 
Turnbull and G. Dlouhy. Vol. 1, No. 2 22 
(1945) June. 

QUINSEY, W. E. 

Durability of Light-Weight Steel Construc- 
tion. III. Protection of Steel Surface from 
Atmospheric Corrosion. With J. H. 
Vol. IT, No. 4, 28 (1946) Oct. 

RAE, J. 

Solutions for Keeping Steel Free from Rust. 
Vol. II, No. 4, 31 (1946) Oct. 

RAJAKOVICS, E. V. 
Testing the Running Properties of Bearing 
Metals, Vol. I, No. 2, 23 (1945) June. 

RASCH, A, 

Acid-Resisting Steels for Chemical Plants. 
With R. Weihrich. Vol. If, No. 1, 22 (1946) 
March. 

RASMUSSEN, H. E. 

Reactions of Aliphatic Hydrocarbons with 
Sulfur—Production of Olefins, Diolefins, and 
Thiophene. With A. N. Sachanen and R. C. 
Haneford. Vol. II, No. 5, 35 (1946) Nov. 

RAYNOR, G, V. 

Constitution of the Aluminum Rich Alumi- 
num-Chromium Alloys. With K. Little. Vol. 
II, No. 2, 27 (1946) June. 

REDFIELD, ALFRED C, 

Evaluation of Antifouling Paints by Leaching 
Rate Determinations, With B. H. Ketchum 
and J. D. Ferry. Vol. II, No. 1, 32 (1946) 
March. 

REID, W. C. 

Hard-Surfacing Light Metals. Vol. II, No. 
5, 42 (1946) Nov. 

REID, W. T. 

External Corrosion of Furnace-Wall Tubes— 
I. History and Occurrence, and IT. Significance 
of Sulfate Deposits and Sulfur Trioxide in 
Corrosion Mechanism. Vol. I, No. 3, 19 (1945) 
Sept. 

RESCHKE, L. 

Investigations on the Corrosion Behavior of 
Some Secondary Aluminum Alloys. Vol. II, 
No. 4, 32 (1946) Oct. 


28 (1945) 
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RICE, OWEN 
Threshold Treatment of Water Systems. Cor- 
rosion Control and Scale Prevention with 
Glass Phosphate. With G. B. Hatch. Vol. II, 
No. 2, 38 (1946) June. 
RICHARDSON, JAMES A. 
American Corrosion-Preventive 
Vol. Il, No. 3, 34 (1946) Sept. 
ROBERTSON, W. D. 
Correlation of Mechanical Properties and 
Corrosion Resistance of 24S-Type Aluminum 
Alloys as Affected by High-Temperature Pre- 
cipitation—TP 1934. Vol. If, No. 3, 47 (1946) 
Sept. 
An Apparatus and Procedure for Stress-Cor- 
rosion Testing. Vol. Il, No. 2, 34 (1946) June. 
ROBSON, H. 
Transformer Corrosion. Is_ It 
Vol. II, No. 4, 17 (1946) Oct. 
ROHRIG, I. A. 
A Study of Austenitic Welding for Control 
of Graphitization in Steel. Vol. II, No. 4, 33 
(1946) Oct. 
ROMANOFF, MELVIN 
Progress Report on the Behavior of Zinc- 
Iron Couples in Soil. Vol. I, No. 3, 21 (1945) 
Sept. 
ROMONOVSKY, V. 
Corrosion of Several Special Steels in Mud. 
Vol. II, No. 3, 29 (1946) Sept. 
ROSE, K. 
Materials for Producing the Atomic Bomb, 
Vol. II, No. 1, 26 (1946) March. 
ROSENFELD, I. L. 
Rate of Corrosion and Electrode Potentials 
of Magnesium As Affected by pH of the So- 
lution. With G. V. Akimov. Vol, I, No. 4, 21 
(1945) Dec. 
ROSENTHAL, H. 
Stress-Corrosion Cracking of 70-30 Brass by 
Amines. With A. L. Jamieson, AIMME. Vol. 
I, No. 1. 26 (1945) March. 
ROSSTEUTSCHER, F. 
Application of Chlorates as Oxidizers in 
Phosphating. Vol. If, No. 2, 33 (1946) June. 
SACHANEN, A. N. 
Reactions of Aliphatic Hydrocarbons with 
Sulfur—Production of Olefins, Diolefins and 
Thiophene. With H. E. Rasmussen and R. C. 
Haneford. Vol. II, No. 5, 35 (1946) Nov. 


Materials. 


Electrolytic? 


Modified Aluminum-Copper Alloys. Vol. II, 
No. 5, 38 (1946) Nov. 
SAMARTSEYV, A. G. 
Oxide Coatings on Metals. Vol. II, No. 2, 34 
(1946) June. 
SANDERS, PAUL V. 
Correcting Problems Caused by Scale and 
Corrosion in Compressor Stations. Vol, I, No. 
2, 26 (1945) June. 
SANDERS, R. 
Chemistry of Surface Cleaning. Vol. II, No. 
2, 34 (1946) June. 
SANDERSON, L. 
Metallurgical Progress and the Plastics In- 
dustry. Vol. TI, No. 5, 36 (1946) Nov. 
SAWYER, D. W. 
Laboratory Tests to Predict the Performance 
of Metals Under Service Conditions. With R. 
B. Mears. Vol. I, No. 3, 32 (1945) Sept. 
SCHAEFER, L. 
Intergranular Corrosion of Cr-Ni Steels, Vol. 
I, No. 1, 26 (1945) March. 
SCHAITBERGER, GUNTHER 
Stress-Corrosion Behavior of Al-Zn-Mg Al- 
loys After Thermal Treatment. With Walter 
Bungardt. Vol. I, No. 1, 26 (1945) March. 
SCHEIL, M. A. 
Stress Corrosion Cracking of Austenitic Stain- 
less Steels Types 347 and 316. With R. A. 
Huseby. Vol. I, No. 1, 26 (1945) March. 
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SCHIKORR, G. 
Resistance to Asmospheric Corrosion of Gal- 
vanized Steel Wires and Ropes. Vol. II, No. 
4, 16 (1946) Oct. 

SCHMIDT, W. H. 

Catalytic Effect of Metals and Light on Fats 
and Oils. With N. W. Zeils. Vol. II, No. 3, 
32 (1946). Sept. 

SCHMITZ, H. A., JR. 

Trend for Alloy-Lined Equipment in the 
Paper Industry. Vol. II, No. 5, 34 (1946) 
Nov. 

SCHNEIDER, W. R. 

Corrosion of Steel and Its Mitigation. Vol. I, 
No. 3, 21 (1945) Sept. 

SCHOONMAKER, J. M., JR. 

U. S. Patent 2,381,778. Process of Producing 
Protected Metal Articles. With F. Stockton. 
Vol. Il, No. 1, 29 (1946) March. 

SCOTT, J. A. 

Economic and Successful Operation Obtained 
at HF Alkylization Plant. With R. M. Cooper. 
Vol. Il, No. 5, 41 (1946) Nov. 

SCOTT, R. 

Continuous Tar Distillation. Vol. II, No. 5, 
34 (1946) Nov. 

SCOTT, W. J. 

Influence of Dissolved Tin on the Growth of 
Clostridium Botulinum in Canned Vegetables. 
Il. Further Experiments in Plain and in 
Lacquered Cans. With D. F. Stewart. Vol. ITI, 
No. 4, 23 (1946) Oct. 

SCHULZ, EB. M. 

Changes in Materials Subjected to Fatigue 
Stresses. With A. Karius and E. Gerold. Vol. 
II, No. 2, 30 (1946) June. 

SCHUSTER, L. 

Influence of Composition, Surface Finish, and 
Preliminary Treatment of Iron and Steel on 
the Formation of Phosphate Coatings. Vol. 
If, No. 2, 33 (1946) June. 

Phosphating at Room Temperature. With R. 
Krause. Vol. I, No. 4, 26 (1945) Dec, 

SEAGREN, G. W. 

Effectiveness of Paint in Suppressing Gal- 
vanic Corrosion. With G. H. Young and F. L. 
LaQue. Vol. II, No: 5, 37 (1946) Nov. 
Importance of Surface Cleaning for Metal 
Finishing. Vol. II, No. 4, 24 (1946) Oct. 
Antifouling Paints; Mechanism of Acceler- 
ated Corrosion Under Antifouling Composi- 
tions Applied to Steel. With G. H. Young and 
J. Zehner. Vol. Hl, No. 1, 32 (1946) March. 
Anomalous Inactivation of Heavy Metal Anti- 
fouling Paints. With G. H. Young and J. 
Zehner. Vol. II, No. 1, 32 (1946) March. 

SEEMANN, H. J. 

Investigations on Wrought Aluminum-Zinc- 
Magnesium Alloys. III.—Tensile Properties 
and Stress-Corrosion in the Hot Age-Hard- 
ened Condition. With A. Muhlenbruch. Vol. 
II, No. 3, 45 (1946) Sept. e 

SETTERMAN, J. T. 

Uses of Wire Ropes. Vol. II, No. 5, 38 (1946) 
Nov. 

SHAMRAY, F. I. 

Properties of Aluminum-Magnesium-Calcium 
Alloys. With T. A. Badaeva, Vol. II, No. 2, 
27 (1946) June. 

SHATNAGAR, 8. 8S. 

Oxalic Acid in Oil. With K. G. Krishnamur- 
thi. Vol. II, No. 5, 30 (1946) Nov. 

SHEPARD, 8S. W. 

Corrosion Testing in a Chemical Plant. Vol. 
II, No. 5, 35 (1946) Nov. 

SHERER, C. M. 

Study of A-C Sheath Currents and Their 
Effect on Lead-Cable Sheath Corrosion, With 
K. J. Granboles. Vol. I, No. 3, 23 (1945) Sept. 

SHISHAKOYV, N. A. 

Oxide Films on Metals. II. 


Initial Oxide 


Films on Aluminum. With P. D. Dankov and 
Oct. 


Kochetkov. Vol. If, No. 4, 29 (1946) 
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Vol. 


SHORT, E. H., JR. 

Baked-on Plastic Coatings. Vol. II, No. 5, 
35 (1946) Nov. 

Corrosion-Resisting Plastic Material Applied 
to Oil-Field Equipment in Place. Vol. II, No. 
1, 26 (1946) March. 

Internal Corrosion of Tubing in Gas-Conden- 
sate Wells Measured by Recording Calipers, 
Vol. I, No. 2, 27 (1945) June. 

Plastic Coating Used to Prevent Corrosion 
of Oilfield Equipment. Vol. I, No. 1, 24 (1945) 
March. 

SHULDENER, H. L. 

Ferrous Piping Systems in Buildings. Vol. II, 
No. 2, 39 (1946) June. 

SHULTIN, A. I. 

‘Theory of the Corrosion of Metals in Solu- 
tions—III. On the Potential of Dissolving 
Metals—IV. On the Kinetics of the Solution 
of Metals. Vol. II, No. 1, 38 (1946) March. 

SIDDALL, D. F. 

Synthetics and Engineered Corrosion Control. 
Vol. If, No. 1, 27 (1946) March. 

SIEBEL, G. 

Stress Corrosion—The Effect of Added Ele- 
ments on Aluminum-Magnesium-Zinc Alloys. 
With H. G. Petri and H. Bosskuhler. Vol. II, 
No. 3, 44 (1946) Sept. 

SKEIE, K. A, 

A Variable-Cycle Alternate-Immersion Corro- 
sion-Testing Machine. With A. L. Tarr. Vol. 
I, No. 4, 22 (1945) Dec. 

SKERRETT, J. C. 

Threshold Treatment of Water. Vol. II, No. 
2, 38 (1946) June. 

SLAVINSKY, J. F. 

Corrosion of Economizer—Vol. II, No. 5, 30 
(1946) Nov. 

SMIRNOV, A. 

Theory of the Oxidation of Alloys. Vol. II, 
No. 3, 42 (1946) Sept. 

Service Lives of Essential Parts in the Me- 
chanical Plant Used in Sulphuric Acid Pro- 
duction. Vol. II, No. 3, 38 (1946) Sept. 

SMITH, A. V. 

Cathodic Protection Interference. Vol. I, No. 
3, 20 (1945) Sept. 

SMITH, H. R. 

New Developments in External Coatings as 
Corrosion Preventives for Canned Foods. Vol. 
II, No. 4, 25 (1946) Oct. 

SMITH, M. 

Corrosion of Galvanized Coatings and Zinc 
by Waters Containing Free Carbon Dioxide. 
With L. Kenworthy. Vol. II, No. 2, 38 (1946) 
June. 

SPELLER, FRANK N. 

Corrosion Research and Abatement—Yester- 
day and Today. Vol. I, No. 3, 19 (1945) Sept. 

STADTHERR, J. J. 

Analysis of Data in Cathodic Protection of 
an Open Condenser Box. Vol. I, No. ‘3, 20 
(1945) Sept. 

STAGE, 

Cavitation Test of Hydraulic Turbine Model. 
Vol. Il, No. 4, 32 (1946) Oct. 

STALEY, FABIAN A, 

_ Sulfide Corrosion Complicates Tank-Cleaning 
Operation in Tampico Refinery. Vol. II, No. 
2, 33 (1946) June, 

STANLEY, G. H. 

Some Cases of Corrosion in Engineering 
Practice. Vol. II, No. 2, 40 (1946) June, 

STANTON, G. W. 

Properties of Saran Coating Latex. With W. 
A. Henson. Vol. If, No. 5, 37 (1946) Nov. 

STEFFEN, A. J. 

Seale and Corrosion Control in Potable Wa- 
ter Supplies at Army Posts. With R. T. Han- 
lon. Vol. If, No. 2, 40 (1946) June. 

STEINITZ, E. W. 

Anti-Freeze Solutions. Vol. I, No. 4, 23 (1946) 
Dec. 
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December, 1946 


STEPANOFYF, A. H. 
Cavitation in Centrifugal Pumps. Vol. II, No. 
3, 45 (1946) Sept. 
STERICKER, WILLIAM 
Protection of Small Water Systems from Cor- 
rosion. Vol. II, No. 2, 38 (1946) June. 
STERNER-RAINER, R. 
Investigations on the Corrosion Behavior of 
Standard (Secondary) Sand and Chill-Cast 
Aluminum Alloys. Vol. Il, No. 4, 32 (1946) 
Oct. 
Permanent Bending Strength of Some Alumi- 
num Alloys as Affected by Corrosion, in 
Comparison with Cast Iron and Red Brass. 
With W. Jung-Konig. Vols II, No. 3, 47 (1946) 
Sept. 
STEVENSON, HARRY W. 
Corrosion Research Project at Kure Beach 
Test Station. Vol. I, No. 3, 19 (1945) Sept. 
STEWART, D. F. 
Influence of Dissolved Tin on the Growth of 
Clostridium Botulinum in Canned Vegetables. 
Il. Further Experiments in Plain and in 
Lacquered Cans. With W. J. Scott. Vol. IH, 
No. 4, 23 (1946) Oct. 
STILLMAN, N. 
Corrosion by Phenol at High Temperatures. 
With A. Wachter. Vol. I, No. 3 (1945) Sept. 
STIRLING, J. C. 
Protecting Underground Pipe Lines. Vol. II, 
No. 5, 40 (1946) Nov. 
Economics of Mitigation of External Corro- 
sion on Underground Pipe Lines. Vol. I, No. 
3, 28 (1945) Sept. 
STOCKTON, F. 
U. S. Patent 2,381,778. Process of Producing 
Protected Metal Articles. With J. M. Schoon- 
maker, Jr. Vol. II, No. 1, 29 (1946) March. 
STORROW, J. A. 
Corrosion of Copper Evaporator Tubes. With 
H. Inglesent. Vol. II, No. 1, 24 (1946) March. 
STREICHER, MICHAEL A. 
Corrosion Protection by Phosphatization—A 
Review. Vol. II, No. 2, 33 (1946) June. 
STUART, A. H. 
Electroplating on Non-Conductor. Vol. If, No. 
3, 34 (1946) Sept. 
Corrosion Problems in the Petroleum Indus- 
try, 4 Zine as an Anti-Corrosive Pigment. 
Some Divergent Views. Vol. HI, No. 1, 30 
(1946) March. 


Corrosion Problems in the Petroleum Tndus-— 


try. Action of Protective Films. Vol. I, No. 
4, 25 (1945) Dec. 

SUDRABIN, L. P. 
Cathodic Protection Controls Polsritv to 
Buck Corrosion Current. Vol. II, No. 1, 21 
(1946) March. 
Cathodic Protection of Steel Surfaces in Con- 
tact with Water. Vol. I, No. 4, 24 (1945) 
Dec. 

SUNDERLIN, R. 8. 
Materials of Construction in a Metalbisnl- 
phite Plant. With G. S. Wheaton. Vol. II, No. 
3, 37 (1946) Sept. . 

TALLEY, 8. K. 
Laboratory Machine for Investigating Cor- 
rosion of Bearings. With R. ©. WLar-en and 
W. A. Webb. Vol. I, No. 2, (1945) June. 

TANANAEYV, N. A. 
An Investigation of the Electro-Chemicn! Se- 
ries from the Point of View of the Series 
Rules. Vol. II, No. 1, 41 (1946) March. 

TANZOLA, A. 
Air Conditioning Systems and Their Chem- 
ical Treatment. With W. H. and L. PD. Betz. 
Vol. II, No. 3, 54 (1946) Sent. 

TARNOPOL, M. S. 
Corrosion Resistance of Givss. With A. E. 
Junge. Vol. II, No. 4, 22 (1946) Oct. 

TARR, A. L, 
A Variable-Cycle Alternate-Immersion Cor- 
rosion-Testing Machine. With K. A. Skeie. 
Vol. I, No. 4, 22 (1945) Dec. 
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TATOR, K. 

Shipboard Corrosion Problems. Vol. II, No. 
4, 24 (1946) Oct. 

TAVERNIER, J. 

The (Corrosion and) Use of Metal in the 
Cider Industry—Inconel, a Nickel Alloy. With 
G. Warcoller. Vol. Il, No. 1, 24 (1946) March. 

TAYLOR, F. B. 

Tubing and Casing Corrosion Combated by 
Treated Water. Vol. II, No. 1, 36 (1946) 
March. 

Practical Elimination of Problems in Hand- 
ling Sour Gas at High Pressures. Vol. I, No. 
1, 20 (1945) March. 

TAYLOR, G. O. 

Apparatus for Evaluating the Corrosion-Re- 
sistance of Metals. Vol. II, No. 3, 41 (1946) 
Sept. 

TEEPLE, H. O. 

Corrosion by Hydrofluoric Acid. Vol. II, No. 
3, 33 (1946) Sept. 

THAYER, STARR 
Pipe Protection on the Big Gas Line. Vol. I, 
No. 1, 24 (1945) March. 

THOMPSON, B. H. 

Electrolytic Corrosion Methods of Evaluating 
Materials Used in Tropical Service. With K. 
N. Mathes. Vol. I, No. 3, 30 (1945) Sept. 

THORNHILL, R. 8. 

Zine, Manganese, and Chromic Salts as Cor- 
rosion Inhibitors. Vol. II, No. 2, 40 (1946) 
June. 

THORNHILL, W. H. T. 

Spot Reconditioning Pipe Lines. Vol, Il, No. 
5, 40 (1946) Nov. 

TICHVINSKY, L. M. 

Causes of Failure in Heavy-Duty Bearings. 
Vol. If, No. 1, 20 (1946) March. 

Corrosion of Bearing Alloys. Vol. I, No. 1. 
19, (1945) March. 

TIFFIN, W. T. 

Intergranular Corrosion of Stainless 
Welds. Vol. I, No. 2, 24 (1945) June. 

TIMMONS, G. A, 

Graphitization of Carbon-Molybdenum Steel 
in High-Temperature Steam Piping. Vol. II, 
No. 4, 33 (1946) Oct. 

TITTERINGTON, YALE W. 

Developing Magnesium for Cathodic Protec- 
tion. With Porter Hart. Vol. I, No. 3, 21 
(1945) Sept. 

TOE WATER, K. T. B. 

Corrosion of Cast Zine Alloys. Vol. Hil, No. 2. 
35 (1946) June. 

TOMASHOV, N. D. 

Behavior of a Separate Local Cathode Under 
Conditions of Oxygen Depolarization. Vol. 
II, No. 1, 40 (1946) March. 
Effect of Distribution and Dispersity of Lo- 
cal Cathodes on the Rate of Corrosion Under 
Conditions of Oxygen Depolarization. Vol. II, 
No. 1, 40 (1946) March. 

TRACY, A. W. 

Resistance of Copper Alloys to Atmospheric 
Corrosion. Vol. II, No. 2, 24 (1946) June. 
Corrosion Resistant Characteristics of Some 
Condenser Tube Alloys. Vol. I, No, 4, 25 
(1945) Dec. 

TULLAYE, R. DE LA 
Study of the Dry Corrosion of Metals by 
Means of a Thermobalance. With P. Cheven- 
ard and X. Wache. Vol. II, No. 4, 28 (1946) 
Oct. 

TURNBULL, DAVID 

Corrosion of Lead by Oxidizing Agents and 
Lauric Acid in Hydrocarbon Solvents. With 
c. F. Prutton and D, R. Frey. Vol. II, No. 1. 
21 (1946) March. 
Corrosion of Metals by Organic Acids in Hy- 
drocarbon Solvents. With DP. R. Frey, G. 
Diouhy and C. F. Prutton. Vol. 1, No. 2 22 
(1945) June. 3 

TURNER, T. H. 

Prevention of Corrosion and Corrosion Fa- 
tigue. Vol. II, No. 1, 36 (1946) March. 
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TUTTLE, R. B. 
Stainless Steels Minimize Corrosion in Proc- 
essing Sour Crude Oils. Vol. I, No. 3, 25 
(1945) Sept. 

UHLIG, H. H. 
Comparative Effect of Carbon and Nitrogen 
on Intergranular Corrosion of 18-8 Stainless 
Steel. Vol. II, No. 2, 29 (1946) June. 


ULLRICH, A. H. 
Corrosion in Hot-Water Systems. Vol. II, No. 
2, 39 (1946) June. 

VANDE BOGART, L. G. 
Saboteur of Chemical-Industry Equipment Is 
Corrosion. Vol. If, No. 1, 22 (1946) March. 

VATER, M. 
Corrosion Effect 
With M. Henn. Vol. II, No. 3, 47 
Sept. 
Life of Steel Subjected to Alternating Test 
in Tap and Sea Water. With M. Henn, Vol. 
II, No. 3, 40 (1946) Sept. 
Cavitation Testing and the Behavior of Met- 
allic Materials Under Water-Hammer and 
Cavitation Attack. Vol. II, No. 3, 40 (1946) 
Sept. 

VENNARD, J. K. 
Nature of Cavitation. Vol. II, No. 2, 31 (1946) 
June. 

VERNON, W. H. J. 
Controlling Factors in Atmospheric and Im- 
mersed Corrosion. Vol. II, No. 4, 28 (1946) 
Oct. 


VOIGT, LORRAINE R. 
Bibliography of Corrosion Testing Methods 
1935-1945. Vol. II, No. 6, 16 (1946) Nov. 
Erosion Tests of Cast Alloys in Sea Water. 
Vol. II, No. 2, 36 (1946) June 

Voss, K. 
Corrosion Protection of Zine and Zine Al- 
loys by Non-Metallic Inorganic Coatings. Vol. 
If, No. 1, 30 (1946) March. 


WABER, J. T. 
Stress Corrosion Cracking of Mild Steel—I, 
Il, and TV. With H. J. McDonald. Vol. II, 
No. 4, 34 (1946) Oct. 
Stress Corrosion Cracking of Mild Steel. Part 
1. Corrosion Cracking and Precipitation Hard- 
ening. With H. J. McDonald. Vol. UI, No. 2, 
31 (1946) June. 
Theory of Stress Corrosion Cracking of Mild 
Steel in Nitrate Solution. With H. J. Longtin. 
Vol. I, No. 4, 30 (1945) Dec. 
Report on Stress Corrosion Cracking of Boil- 
er-Plate Steel. With Hugh J. McDonald and 
Bruce Longtin. Vol. I, No. 4, 30 (1945) Dec. 


WACHE, X. 
Study of the Dry Corrosion of Metals by 
Means of a Thermobalance. With P. Chev- 
enard and R. de la Tullaye. Vol. II, No. 4, 
28 (1946) Oct. 


WACHTER, A. 
Corrosion by Phenol at High Temperatures. 
With N. Stillman. Vol. I, No. 3, 30 (1945) 
Sept. 

WALDRON, L. J. 
Basic Requirements in the Standardization 
of the Salt Spray Corrosion Test. Vol. I, No. 
4, 22 (1945) Dec. 


WALTON, C, J. 
Alternate-Immersion Test for Aluminum-Cop- 
per Alloys. With R. B. Mears and G. G., 
Eldridge. Vol. I, No. 4, 21 (1945) Dec. 


WARCOLLER, G. 
The (Corrosion and) Use of Metal in the 
Cider Industry—Inconel, a Nickel Alloy. With 
J. Tavernier, Vol, TI, No. 1, 24 (1946) March. 


WARNOCK, J. E. 
Experiences of the Bureau of Reclamation. 
Vol. II, No. 2, 31 (1946) June. 


in Water-Hammer Tests. 
(1946) 
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Vol. 


WASSERWAN, G. 
Stress Corrosion of Metallic Materials: Vol. 
I, No. 1, 26 (1945) March. 
Stress-Corrosion Testing of Aluminum Alloys. 
Vol. I, No. 1, 24 (1945) March. 

WATT, J. 
Significance of the Silica-Sodium Hydroxide 
Ration in Boiler Failure. With C. D. Weir. 
Vol. Il, No. 2, 44 (1946) June. 

WEBB, W. A, 
Laboratory Machine for Investigation Cor- 
rosion of Bearings. With S. K. Talley and 
R. G. Larsen. Vol. I, No. 2, 21 (1945) June. 


WEBER, G. 
Plastic Tank Coatings Resist Sour Crude Cor- 
rosion. Vol. II, No. 5, 36 (1946) Nov. 
WEIHRICH, R. 
Acid-Resisting Steels for Chemical Plants. 
With A. Rasch. Vol. If, No. 1, 22 (1946) 
March. 
WEINER, R. 
Discussion of Paper by W. Machu: Film The- 
ory of Passivity, Protective-Etch Theory, and 
Phosphatization. With F. Halla. Vol. II, No. 
1, 38 (1946) March. 
WEIR, CHARLES D. 
Significance of the Silica-Sodium Hydroxide 
Ratio in Boiler Failure. With J. Watt. Vol. 
II, No. 2, 44 (1946) June. 
WESLEY, W. A. 
Behavior of Nickel and Monel in Outdoor 
Atmospheres. Vol. II, No. 3, 41 (1946) Sept. 
WEST, F. 8S. 
Corrosion of High Pressure Production Equip- 
ment. Vol. II, No. 4, 29 (1946) Oct. 


WHEATON, G. 8S. 
Materials of Construction in a Metabisul- 
phite Plant. With R. S. Sunderlin. Vol. II, 
No. 3, 37 (1946) Sept. 

WHITE, H. E. 
Special Studies of the Feed Water—Steam 
System of the 2000 psi Boiler at Somerset 
Station of the Montauk Electric Co. With 
Bissell and Cross. Vol. Np. 
3, 27 (1946) Sept. 


WHITINGTON, B. 
Protection of Split-Ring Connectors Against 
Corrosion. Vol. I, No. 3, 27 (1945) Sept. 


WILLIAMS, A. 
Carry-Over in Locomotive Boilers. 
No. 2, 44 (1946) June. 


WILLIAMS, D. B. 

* New Synthetic Lubricants. With J. C. Kratzar 
and D. H. Green. Vol. II, No. 4, 19 (1946) 
Oct. 

WILLIAMS, R. D. 

Fundamental Investigation of Graphitization 
of Piping—Progress Report No. 5. With S&S. 
L. Hoyt and A. M. Hall. Vol. Il, No. 4, 29 
(1946) Oct. 

WILLIS, J. B. 

Corrosion of Well Pumps. Vol. II, No. 2, 40 
(1946) June. 

WILSON, J. H. 

Metals and Alloys in the Petroleum Industry. 
Vol. II, No. 5, 34 (1946) Nov. 

WILSON, O. B. 

Anaerobic Corrosion of Buried Iron Pipes. 
Vol. II, No. 5, 40 (1946) Nov. 

WILSON, W. L. 

Hazards and Corrosion with Sour Crudes. 
Vol. I, No. 1, 20 (1945) March. 

WINHEIM, A, H. 

Corrosion of Metals and Alloys in the Tan- 
ning Industry. With R. A. Mills. Vol. II, No. 
3, 28 (1946) Sept. 

WOLF, H. 

Danger in Dairy Utensils and Apparatus from 
Aluminum. Vol. II, No. 3, 31 (1946) Sept. 


Vol. Il, 
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WOODMAN, L. H. 
Scientific American. Vol. II, No. 1, 21 (1946) 
March. 


WOOLSEY, C. A. 
Hot Plastic Paints for Ship Bottoms. With 
R. P. Devoluy. Vol. If, No. 4, 25 (1946) Oct. 


WRIGHT, JOE R. 
Stability Index Judges Cooling Water. Vol. 
I, No. 3, 32 (1945) Sept. 
Scale-Forming and Corrosive Tendencies of 
Water Predicted by Rapid Methods. Vol. I, 
No. 3, 32 (1945) Sept. 
WYART, J. 
The Structure of Thin Nickel Foils Obtained 
by Means of Cathodic Deposition. With A. 
Colombani. Vol. II, No. 1, 30 (1946) March. 
YA KLINOV, I. 
Metal Corrosion in Salt Solutions. 
No. 5, 34 (1946)° Nov. 
YOUNG, D. W. 
Polyisobutylene Tank Lining. With W. C. 
Harvey. Vol. I, No. 4, 28 (1945) Dec. 
YOUNG, G. H. 
Effectiveness of Paint in Suppressing Gal- 
vanic Corrosion. With G. W. Seagren and 
F. L. LaQue. Vol. II, No. 5, 37 (1946) Nov. 


Vol. II, 
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YOUNG, G. H. 
Anomalous Inactivation of Heavy Metal Anti- 
Fouling Paints. Vol. II, No. 1, 32 (1946) 
March, 
Antifouling Paints: Mechanism of Acceler- 
ated Corrosion Under Antifouling Composi- 
tions Applied to Steel. With G. W. Seagren 
and J. Zehner. Vol. HI, No. 1, 32 (1946) March. 
U. S. Patent 2,389,229. Antifouling Composi- 
tion. Vol. If, No. 1, 30 (1946) March 
ZAPFFE, C. A. 
Corrosion Resistance of the Stainless Steels. 
Vol. Il, No. 2, 29 (1946) June. 
ZEHNER, J. 
Antifouling Paints; Mechanism of Accelera- 
ted Corrosion Under Antifouling Compositions 
Applied to Steel. With G. H. Young and G. 
W. Seagren. Vol. II, No. 1, 32, (1946) March 
ZEILS, N. W. 
Catalytic Effect of Metals and Light on Fats 
and Oils. With W. H. Schmidt. Vol. II, No 
3, 32 (1946) Sept. 
ZUIDEMA, H. H. 
Bearing Corrosion—I, II and III. Vol. II, No 
2, 24 (1946) Sept. 


Titles 


Acetic Acid, Handling Vol. If, No. 3, 
Sept. 

Acids and Corrosive Liquids, Packaging of, 
T. P. Callahan. Vol. If, No. 4, 21 (1946) Oct. 


Acid Corrosion Inhibitors, Amine Type Wetting 
Agents as, J. H. Breston. Vol. II, No. 4, 31 
(1946) Oct. 


Air Conditioning Systems and Their Chemical 
Treatment, William A. Tanzola, W. H. and 
L. D. Betz. Voi. If, No. 3, 54 (1946) Sept. 


Aircraft Parts, Fatigue Failure of, Their Cause 
and Cure, D. M. Davis. Vol. II, No. 2, 27 
(1946) June. 


Aircraft, Special Corrosion Problems in, W. E. 
Donaldson. Vol. I, No. 1, 22 (1945) March. 


Aliphatic Hydrocarbons with Sulfur—Produc- 
tion of Olefins Diolefins and Thiophene. Re- 
actions of, H. E. Rasmussen, R. C. Haneford 
and A. N. Sachanen. Vol. II, No. 5, 35 (1946) 
Nov. 

Alkylation Plant, HF, Economic and Successful 
Operation Obtained at, J. A. Scott and R. M. 
Cooper. Vol. II, No. 5, 41 (1946) Nov. 


Alkylation Units, HF, Mechanical Operation at, 
R. A. Findlay. Vol. I, No. 3, 24 (1945) Sept. 


Alloy-Lined Equipment in the Paper Industry, 
Trend for, H. A. Schmitz. Vol. II, No. 5, 34 
(1946) Nov. 


Alloys, Theory of the Oxidation of, A. Smirnov. 
Vol. II, No. 3, 42 (1946) Sept. 


Aluminum Alloys as Affected by Corrosion in 
Comparison with Cast Iron and Red Brass. 
Permanent Bending Strength of Some, R. 
Sterner-Rainier and W. Jung-Konig. Vol. II, 
No. 3, 47 (1946) Sept. 


Aluminum Alloys as Affected by High-Temper- 
ature Precipitation—TP 1934. Correlation of 
Mechanical Properties and Corrosion Resist- 
ance of 24S8S-Type, W. D. Robertson, Vol. II, 
No. 3, 47 (1946) Sept. 

Aluminum Alloys, News, Containing Small 
Amounts of Beryllium, R. H. Harrington, 
Vol. II, No. 2, 27 (1946) June. 


30 (1946) 


Aluminum Alloys, Corrosion Resistance of Clad 
24S, C. M. Marshall, Vol. I, No. 4, 22 (1945) 
Dec. 


Aluminum Alloys, Detection of Intercrystalline 
Corrosion in Aluminum Alloys, S. E. Pavlov. 
Vol. I, No. 4, 31 (1945) Dec. 


Aluminum Alloys, Influence of Over-aging on. 
Vol. I, No. 4, 29 (1945) Dee. 


Aluminum Alloys, Investigations on the Cor- 
rosion Behavior of Some Secondary, L. 
Reschke. Vol. Il, No. 4, 32 (1946) Oct. 


Aluminum Alloys, Investigations of the Corro- 
sion Behavior of Standard (Secondary) Sand 
and Chill-Cast, R. Sterner-Rainer. Vol. II, 
No. 4, 32 (1946) Oct. 


Aluminum Alloys, Stress-Corrosion Testing of, 
G. Wasserwan, Vol. I, No. 1, 24 (1945) March. 


Aluminum and Its Alloys, Methods of Treating 
to Prevent Defects in Anodic Films, J. Her- 
enguel. Vol. II, No. 4, 26 (1946) Oct. 


Aluminum and Its Alloys, Painting of, A. Behr. 
Vol. Il, No. 1, 30 (1946) March. 


Aluminum at High Temperatures. Coating of 
Steel with, M. Alferieff. Vol. II, No. 1, 29 
(1946) March. 


Aluminum-Base Alloys, Resistance of to As- 
mospheric Exposure. E. H. Dix, Jr. and R. B. 
Mears. Vol. II, No. 4, 17 (1946) Oct. 


Aluminum Containing Magnesium Alloys—Pa- 
per 992. Further Oboservations on the Pro- 
tective influence of Manganese in the Cor- 
rosion of, F. A. Fox and C. J. Bushrod. Vol. 
I, No. 4 (1945) 29, Dec. 


Aluminum-Copper Alloys, Alternate-Immersion 
Test for, R. B. Mears, C. J. Walton and G. G. 
Eldridge, Vol. I, No. 4, 21 (1945) Dec. 


Aluminum-Copper Alloys, Modified. S. A. J. 
Sage. Vol. II, No. 5, 39 (1946) Nov. 


Aluminum, Danger in Dairy Utensils and Appa- 
ratus from, H. Wolf. Vol. Il, No. 3, 31 (1946) 
Sept. 
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Alnminum, Influence of the Primary Structure 
on the Corrosion-Resistance of Pure. W. Hel- 
ling and E. Hahn. Vol. II, No. 3, 46 (1946) 
Sept. 

Aluminum, Inhibitors of Corrosion of, G. G. 
Eldredge and R. B. Mears, Vol. I, No. 4, 29 
(1945) Dec. 

Aluminum in the Chemical Industry. W. J. 
Passingham. Vol. II, No. 3, 33 (1946) Sept. 

Aluminum, Ionization of the Gas Space During 
the Corrosion of Amalgamated. B. A. Kras- 
iuk and V. A. Kalinin. Vol. If, No. 1, 41 
(1946) March. 

Aluminum, Its Alloys During Anodic Oxidation. 
Classification of the Defects Appearing on the 
Surface of. J. Herenguel. Vol. II, No. 4, 32 
(1946) Oct. 

Aluminum Magnesium Alloys, Caused by the 
Precipitation of a New Phase. Defects in 
Anodic Films on. P. Lacombe and P. Morize. 
Vol. I, No. 4, 26 (1946) Oct. 

Aluminum-Magnesium Alloys, Micrographic 
Study of Sections of Anodic Films on, P. La- 
combe and L. Beaujard. Vol. II, No. 5, 43 
(1946) Nov. 

Aluminum-Magnesium-Calcium Alloys, Proper- 
erties of, T. A. Badaeva and F. I, Shamray. 
Vol. II, No. 2, 27 (1946) June. 

Aluminum, Oxidation of, N. Cabrera. Vol. II, 
No. 4, 29 (1946) Oct. 

Aluminum, Quantitative Study of the Corrosion 
of Pure. F. A. Champion. Vol. II, No. 1, 40 
(1946) March. 

Aluminum, Rich Aluminum-Chromium Alloys, 
Constitution of the, G. V. Raynor and K. 
Little. Vol. II, No. 2, 27 (1946) June. 

Al-Zn-Mg Alloys After Thermal Treatment, 
Stress-Corrosion Behavior of, Gunther Schait- 
berger. Vol. I, No. 1, 26 (1945) March. 

Al-Zn-Mg Alloys, Stress-Corrosion Behavior 
After Thermal Treatment, Walter Bungardt 
and Gunther Schaitberger. Vol. I, No. 1, 26 
(1945) March. 

American Water Works Association Tentative 
Standard Specifications for Deep Wells. Vol. 
II, No. 2, 39 (1946) June. 

Amines and Corrosion Corsaro. Vol. 
II, No. 3, 27 (1946) Sept. 

Ammonium Hydroxide, Reaction of Copper and 
Oxygen Saturated, R. W. Lane and H. J. Mc- 
Donald. Vol. II, No. 2, 44 (1946) June. 

Anaerobic Corrosion of Buried Iron Pipes, O. 
B. Wilson. Vol. II, No. 5, 40 (1946) Nov. 

Anaerobic Corrosion of Steel Pipe Due to Ni- 
trite, Caldwell and Ackerman. 
Vol. IT, No. 5, 39 (1946) Nov. 

Anodic Films on Aluminum-Magnesium Alloys, 
Micrographic Study of Sections of, P. La- 
combe and L, Beaujard. Vol. II, No. 5, 43 
(1946) Nov. 

Anodic Films on Aluminum, Metallographic 
and Crystallographic Study of the Growth 
and Structure of, P. Lacombe and L. Beau- 
jard. Vol. TI, No. 5, 43 (1946) Nov. 

Anodic Treatment of Aluminum Gives Corrosion 
Resistance, W. L. Maucher. Vol. II, No. 2, 
34 (1946) June. 

Antifouling Composition, U. S. Patent 2,389,229. 
G, H. Young. Vol. II, No. 1, 30 (1946) March. 

Anti-Freeze Solutions, E. W. Steinitz. Vol. I, 
No. (1945) Dec. 

Atmospheric and Immersed Corrosion, Control- 
ling Factors in, W. H. J. Vernon. Vol, HI, No. 
4, 28 (1946) Oct. 

Atmospheric Corrosion (Unpainted Specimens 
of Ferrous Materials). Present Position of the 
(fron and Steel Institute) Corrosion Com- 
mittees Field Tests on, Hudson, J. C. Vol. I, 
No. 4, 18 (1946) Oct. 

Atmospheric Corrosion, New Laboratory Experi- 
ment on Ordinary Steels and Small Amounts 
of Additions, E. Herzog. Vol. II, No. 4, 17 
(1946) Oct. 


Vol. 


Atmospheric Corrosion, Resistance of Copper 
Alloys to, A. W. Tracy. Vol. II, No. 3, 24 
(1946) Sept. 

Atmospheric Corrosion, Resistance to, of Gal- 
vanized Steel Wires and Ropes, G. Schikorr. 
Vol. II, No. 4, 16, (1946) Oct. 

Atmospheric Exposure, Resistance of Alumi- 
num-Base Alloys to, E. H. Dix, Jr., and R. 
B. Mears. Vol. Il, Ne. 4, 17 (1946) Oct. 

Atomic Bomb, Materials for Producing the, 
Rose, Vol. II, No. 1, 26 (1946) March. 

Atomic Nature of Rust, Electron Microscope 
Probes, Vol. No. (1946) Sept. 

Austenitic Steels Improves Wear Resistance, 
Nitriding the, I. A. Binder. Vol. I, No. 3, 27 
(1945) Sept. 

Austenitic Welding for Control of Graphitiza- 
tion Steel. Study of, Rohrig. Vol. 
11, No. 4, 33 (1946) Oct. 

Bearing Alloys, Corrosion of, L. M. Tichvinsky. 
Vol. I, No. 1, 19 (1945) March. 

Bearing Alloys, Laboratory Evaluation of Cor- 
rosion Resistance. L. M. Tichvinsky, Vol. I, 
No. 1, 19 (1945) March. 

Bearing Corrosion—I, II, and III. H. H. Zui- 
dema, Vol. II, No. 3, 24 (1946) Sept. 

Bearing Corrosion Characteristics of Lubricat- 
ing Oils, C. M. Loane and J. W. Gaynor. Vol. 
1, 2 21 (1945) June. 

Bearing Materials, Possibilities of Substitution 
for Tin Base, John H. Kittle, Vol. I, No. 2, 
23 (1945) June. 

Bearing Metals, Testing the Running Proper- 
ties of, E. V. Rajakovics, Vol. I, No. 2, 23 
(1945) June. 

Bearings, Discussion of Failures and Progres- 
sive Inspection Measures. Diesel Engine, 
M. Tichvinsky. Vol. I, No. 4, 29 (1945) Dec. 

Bearings, Heating and Failure of, Due to Little 
Appreciated Causes, D. B. Hoover. Vol. I, 
No. 1, 20 (1946) March. 

Bearings, Laboratory Machine for Investigat- 
ing Corrosion of, S. K. Tally. R. G. Larsen 
and Webb. Vol. No. (1945) 
June. 

Benzole Absorption Oils, Corrosive Action of, 
Cc. M. Cawley and H. E. Newall. Vol. II, No. 
3, 29 (1946) Sept. 

Blackplate, for Tinplate in Cans for Fruits and 
Vegetables, Substitution of W. B. Adam and 
D. Dickinson. Vol. II, No. 1, 28 (1946) March. 

Boller at the Somerset Station of Montaup 
Electric Co, The 2,000-psi Forced-Circulation. 
Vol. No. (1946) Oct. 


Cleaning, Result Improper, Proceed- 


ings of Merchant Marine Council of the U.S. 
Coast Guard. Vol. II, No. 1, 23 (1946) March. 

Boiler Furnace Tube Wallis, External Corrosion 
of, Vol. II, No. 4, 19 (1946) Oct. 

Boiler at Somerset Station of the Montauk 
Electric Company. Special Studies the 
Feed Water—Steam System of the 2000 psi, 
W. D. Bissel, B. J. Cross and H. E. White. 
Vol. II, No. 3, 27 (1946) Sept. 

Boiler Failure, Significance of the Silica-So- 
dium Hydroxide Ratio in, Charles D. Weir. 
Vol. II, No. 2, 44 (1946) June. 

Boiler-Plate Steel, Report on Stress-Corrosion 
Cracking of, James T. Waber, Hugh J. Mc- 
Donald and Bruce Longtin. Vol. I, No. 4, 30 
(1945) Dec. 

Boiler Steel, Detection and Prevention In- 
cipient Cracking in Firebox and, R. McBrian. 
Vol. II, No. 2, 44 (1946) June. 

Boilers, Carry-Over in Locomotive, A. Williams. 
Vol. Il, No. 2, 44 (1946) June. 

Boilers, Chemical Removal of Scale from Fire 
Tube, C. H. Groom and E. C. Hardy. Vol. II, 
No. 4, 19 (1946) Oct. 

Boilers, Note on Corrosion—Effect on Sectional 
Hot Water, W. Percival and J. J. Aggio. Vol. 
Il, No. 3, 26 (1946) Sept. 
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Brass, Stress-Corrosion Cracking of 70-30 by 
Amines, H. Rosenthal and A. L. Jamieson, 
Vol. I, No. 1, 26 (1945) March. 

Burster and Isolating Discs, F. Molyneau. Vol. 
II, No. 5, 32 (1946) Nov. 

Cable Sheaths, Cathodic Corrosion of, Herman 
Halperin. Vol. I, No. 3, 22 (1945) Sept. 

Calcium Carbonate Scale, Corrosion Prevention 
by Controlled, Sheppard T. Powell, H. E. 
Bacon, and J. R. Lill. Vol. I, No. 2, 41 (1946) 
June. 

Caliper for Inspecting Tubing Has Four Dis- 
tinct Advantages. Vol. I, No. 3, 26 (1945) 
Sept. 

Canned Foods, New Developments in External 
Coatings as Corrosion Preventives for, H. R. 
Smith. Vol. Il, No. 4, 27 (1946) Oct. 

Canned Orange Juice, Quality of, J. M. Boyd 
and G. T. Peterson. Vol. II, No. 1, 32 (1946) 
March. 

Canned Vegetables, 
Swell in, W. B. Adam, 
(1946) Nov. 

Cans, Diagnostic Methods in Problems Con- 
cerned With the Corrosion of, W. B. Adam 
and D. Dickinson. Vol. I, No. 2, 27 (1945) 
June. 

Cans, Internal Corrosion of, 


Corrosion and Hydrogen 
Vol. Il, No. 5, 31 


Progress Report 


Il, D. Dickinson. Vol. II, No. 5, 33 (1946) 
Nov. 
Cans, Progress Report II. Internal Corrosion 


of, D. Dickinson. Vol. II, No. 5, 33 (1946) 
Nov. 

Capacitors, Chemically Stabilized Paper, D. A. 
McLean, Vol. II, No. 2, 32 (1946) June. 

Carbon-Molybdenum Steel in High Tempera- 
ture Steam Piping, Graphitization of, 
Timmons. Vol. II, No. 4, 33 (1946) Oct. 

Castings and Forgings, Sodium-Hydride De- 
sealing and Desanding of Ferrous, Vol. II, 
No. 5, 42 (1946) Nov. 

Cast Iron in the Chemical and Process Indus- 
tries, F. L. LaQue. Vol. II, No. 5, 33 (1946) 
Nov. 

Catalytic Effect of Metals and Light on Fats 
and Oils. N. W. Zeils and W. H. Schmidt. 
Vol. II, No. 3, 32 (1946) Sept. 

Cathodic Corrosion of Cable Sheaths, Herman 
Halperin. Vol. I, No. 3, 22 (1945) Sept. 

Cathodic Protection Controls Polarity to Buck 
Corrosion Current, L. P. Sudrabin. Vol. II, 
No. 1, 21 (1946) March. 

Developing Magnesium 
for, Porter Hart and Yale Titterington. 
Vol. No. (1945) Sept. 

Cathodic Protection, Galvanic Couples and, M. 
Cc. Miller, Vol. II, No. 4, 37 (1946) Oct. 

Cathodic Protection in the Refinery, D. Hol- 
steyn. Vol. II, No. 4, 37 (1946) Oct. 

Cathodic Protection Interference, A. V. Smith. 
Vol. I, No. 3, 20 (1945) Sept. 

Cathodic Protection, Laboratory and _ Field 
Tests Reveal Economy of Magnesium Cylin- 
ders in Cathodic Protection of Underground 
Pipelines, L, H. Woodman. .Vol. II, No. 1, 21 
(1946) March. 

Cathodic Magnesium Gives High Protection to 
Pipe Lines and Buried Structures, L. M. Oldt. 
Vol. II, No. 3, 27 (1946) Sept. 

Cathodic Protection, Methods of Determining 
Effectiveness of, R. B. Mears and R. H. 
Brown. Vol. I, No. 3, 20 (1945) Sept. 

Cathodic Protection Open Condenser Box, 
Analysis of Data in, J. J. Stadtherr. Vol. I, 
No. 3, 20 (1945) Sept. 

Cathodic Protection of Pipe Lines, Magnesium 
for, Robert M. Hutchison. Vol. II, No. 3, 28 
(1946) Sept. 

Cathodic Protection of Stainless Steel Surgical 
Instruments with Aluminum-Foil Wrap, J. 
A. Calamari. Vol. II, No. 3, 28 (1946) Sept. 

Cathodic Protection of Steel Structures, Light 

Metals for the, R. B. Mears and C. D. Brown. 

Vol. I, No. 4, 24 (1945) Dee. 
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Cathodic Protection of Steel Surfaces in Con- 
tact with Water, Leon P. Sudrabin. Vol. I, 
No. 4, 24 (1945) Dec. 

Cathodic Protection Overcomes Operating Dif- 
ficulties in Mechanical Sewage Filters. Albert 
B. Kozma. Vol. I, No. 3, 20 (1945) Sept. 

Cathodic Protection Prevents Pipe and Tank 
Corrosion. Vol. II, No. 5, 30 (1946) Nov. 

Cathodic Protection. Use of Zine for, H. W. 
Wahlquist. Vol. I, No. 4, 23 (1945) Dec. 

Causes of Failure in Heavy-Duty Bearings, L. 
M. Tichvinsky. Vol. II, No. 1, 20 (1946) 
March. 

Cavitation as a Possible Cause of Internal Cor- 
rosion. D. T. MacRoberts. Vol. I, No. 1, 19 
(1945) March. 

Cavitation in Centrifugal Pumps. A. H. Stepan- 
off. Vol. II, No. 3, 45 (1946) Sept. 

Cavitation in Hydraulic Structures—A Sympo- 
sium. Vol. II, No. 3, 46 (1946) Sept. 

Cavitation, Nature of, Vennard. Vol. 
No. 2, 31 (1946) June. 

Cavitation Test of Hydraulic Turbine Model, E. 
Stage. Vol. II, No. 4, 32 (1946) Oct. 

Cavitation Testing and the Behavior of Metal- 
lic Materials Under Water-Hammer and 
Cavitation Attack. M. Vater. Vol. II, No. 3. 
40 (1946) Sept. 

Cell Corrosion, Practical Precautions for Pre- 
venting Concentration, Vol. I, No. 2, 26, (1945) 


June. 

Cement-Lined Pipe, Used, W. L. Nelson. Vol. I, 
No. 3, 30 (1945) Sept. 

Cemented Steel, New High-Strength Powder 
Metallurgy Product, F. P. Peters. Vol. Il, No. 
5, 38 (1946) Nov. 

Chemical Colors, Materials Used Producing, 
Vol. I, No. 4, 24 (1945) Dec. 
Chemical Corrosion, Vol. I, No. 

Dec. 

Chemical Engineering Equipment, Materials of 
Construction for, Vol. I, No. 1, 22 (1945) 
March. 

Chemical-Industry Equipment, Corrosion is Sa- 
boteur of, L. G. Vande Bogart. Vol. II, No. 1, 
22 (1946) March. 

Ceramic Linings for Acid Tanks, Richard Neu- 
haus. Vol. I, No. 3, 30 (1945) Sept. 

Chlorates as Oxidizers in Phosphating, Appli- 
cation of, F. Rossteutscher. Vol. II, No. 2, 33 
(1946) June. 

Chromate Corrosion Inhibitors in Brine Sys- 
tems. M. Darrin. Vol. II, No. 2, 42 (1946) 
June. 

Chromate Corrosion Inhibitors in Chloride Sys- 
tems—Rate of Consumption of Chromate, 
Mare Darrin. Vol. Il, No. 5, 43 (1946) Nov. 

Chromium-Nickel Austenitic Steels, Resistance 
to Nitric Acid, A. Gotta. Vol. I, No. 4, 23 
(1945) Dec. 

Chromium Stainless Steels for Vessel Linings in 
the Refinery Field, Role of Straight, W. J. 
Jackel. Vol. ¥, No. 3, 25 (1945) Sept. 

Chromized Carbon Steel, Corrosion-Resistance 
Against Sulphur Compounds, V. I. Arkharov. 
G. N. Koleanikov and S. A. Nemnovon. Vol 
II, No. 2, 29 (1946) June. 

Clad Steels for Corrosive Service, H. S. 
berg. Vol. II, No. 1, 26 (1946) March. 

Cleaning and Cleaners, Practical Information 
About, A. J. Hereford. Vol. I, No. 3, 28 (1945) 
Sept. 

Coatings, Corrosion-Resistant, Vol. II, No. 3, 35 
(1946) Sept. 

Coatings, External, as Corrosion Preventives 
for Canned Foods, New Developments in, H. 
R. Smith. Vol. Hi, No. 4, 25 (1946) Oct. 

Coatings, Plastic, Baked on, E. H. Short. Vol. 
Il, No. 5, 35 (1946) Nov. 

Coatings on Steel, Thickness Measurements 

with A. C. Solenoids. S. Lipson. Vol. II, Ne. 

3, 39 (1946) Sent. 
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Compressor Stations, Correcting Problems 
Caused by Scale and Corrosion in, Paul V. 
Sanders. Vol. I, No. 2, 26 (1945) June. 

Condensate Well Corrosion Studies, Vol. I, No. 
4, 28 (1945) Dec. 

Condenser Tube Alloys, Corrosion Resistant 
Characteristics of Some, A. W. Tracy. Vol. I, 
No. 4, 25 (1945) Dec. i 

Condenser Tube Corrosion, R. May. Vol. Ii, No. 
3, 25 (1946) Sept. 

Condenser Tube Alloys, How to Determine Con- 
ditions of Service for, Vol. II, No. 2, 41 (1946) 
June. 

Copper Alloys, Resistance to Atmospheric Cor- 
rosion, A. W. Tracy. Vol. II, No. 3, 24 (1946) 
Sept. 

Copper, Corrosion by Sodium Chloride Solu- 
tions, R. Dubrisay and G. Cheese. Vol. II, No. 
3, 30 (1946) Sept. 

Copper Evaporator Tubes, Corrosion of, H. In- 
glesent and J. A. Storrow. Vol. II, No. 1, 24 
(1946) March. 

Copper Heating Coils, Preventing Corrosion of, 
N. A. Alyavdin, Vol. II, No. 1, 24 (1946) 
March. 

Copper-Nickel Alloy, Notes on Use in HF Alky- 
lation Procedures, R. B. Morton. Vol. II, 1, 
25 (1946) March. 

Copper-Nickel Alloys, Relationships Between 
Corrosion and Fouling of in Sea Water, F. 
L. LaQue and Wm. F. Clapp. Vol. I, No. 3, 34 
(1945) Sept. 

Corrosion, Assessing Wear Due to Friction and, 
P. M. Fisk. Vol. II, No. 4, 27 (1946) Oct. 
Corrosion Criteria—Their Visual Evaluation. M. 

Darrin. Vol. II, No. 3, 41 (1946) Sept. 

Corrosion, Development Work to Prevent, B. 
B. Morton. Vol. II, No. 4, 35 (1946) Oct. 

Corrosion-Inhibition-Protection, J. A. Hadrek, 
Vol. II, No. 1, 34 (1946) March, 

Corrosion, Navy Develops a New Protection 
Technique, J. Anthony. Vol. II, No. 4, 25 
(1946) Oct. 

Corrosion Protection, T. S. Bugg. Vol. II, No. 
3, 52 (1946) Sept. 

Corrosion Research and Abatement—Yesterday 
and Today. Frank N. Speller. Vol. I, No. 3, 
19 (1945) Sept. 

Corrosion Research, German, Vol. II, No. 4, 30 
(1946) Oct. 

Corrosion, Recent Russian Work on, Vol. II, 
No. 4, 22 (1946) Oct. 

Corrosion Studies and Corrosion Control, Devel- 
opments in, H. M. Olsen. Vol. II, No. 3, 52 
(1946) Sept. 

Cracking-Still Tubes, Mechanism Failure 
18 Cr-8 Ni, C. L. Clark and J. W. Freeman. 
Vols I, No. 1, 24 (1945) March. 

Cuprous Oxide in Sea Water. Action of Anti- 
fouling Paints. Solubility and Rate of Solu- 
tion of Cuprous Oxide in Sea Water. J. D. 
Ferry and D. E. Carritt. Vol. II, No. 5, 36 
(1946) Nov. 

Cyclohexylamine, Use Steam-Heating 
Systems. A. A. Berk. Vol. I, No. 1, 24 (1945) 
March. 

Deaeration, Cold Water Vacuum, Sheppard T. 
Powell. Vol. II, No. 3, 54 (1946) Sept. 

Diesel Engine Bearings, Discussion of Fail- 
ures and Progressive Inspection Measures, L. 
M. Tichvinsky. Vol. I, No. 4, 29 (1945) Dec. 

Diesel Starting Cylinders, Extensive Corrosion 
in, Gregor Kaiser, Vol. I, No. 2, 27 (1945) 
June. 

Diffusion in R301 Alloy and Its Effect on the 
Corrosion Resistance—TP 1940. L. I. Mon- 
dolfo. Vol, Il, No. 3, 43 (1946) Sept. 

Dissolving Metals—IV—On the Kinetics of the 
Solution of Metals. Theory of the Corrosion 
of Metals in Solutions—III—On the Potential 
of, A. I. Shultin. Vol. II, No. 1, 38 (1946) 
March, 


Distillate Field, Causative Agents of Corrosicn 
in, Paul L. Menaul. Vol. I, No. 1, 19 (1945) 
March. 

Economics of Mitigation of External Corrosion 
on Underground Pipe Line., J. Campbell Stir- 
ling. Vol. I, No. 3, 28 (1945) Sept. 

Economizer, Corrosion of, J. F. Slavinsky. Vol. 
II, No. 5, 30 (1946) Nov. 

Electrical Equipment, Preparing and Repaint- 
ing Outdoor, E. B. Curdts. Vol. Il, No. 4, 26 
(1946) Oct. 

Electrical Process Prevents Corrosion. Vol. I, 
No. 4, 24 (1945) Dec. 

Electrochemical, Investigation of the, Series 
from the Point View the Series Rules, 
N. A. Tananaev. Vol. HII, No. 1, 41 (1946) 
March. 

Electrochemical Measurements for Corrosion 
Studies, P. T. Gilbert. Vol. II, No. 4, 52 (1946) 


Oct. 

Electrodeposition of Metal for Corrosion Re- 
sistance, S. G. Bart. Vol. II, No. 3, 35 (1946) 
Sept. 

Electrolytic Corrosion, Methods Evaluating 
Insulating Materials Used Tropical Service, 
B. H. Thompson and K. N. Mathes. Vol. I, 
No. 3, 30 (1945) Sept. 

Electrolysis of Steel in Concrete, A. E. Arch- 
ambault, R. Beeuwkes. Vol. II, No. 3, 38 
(1946) Sept. 

Electrolysis of Steel in Concrete, Vol. II, No. 3, 
(1946) Oct. 

Electrolysis Surveys Underground Cables, 
Gorman. Vol. II, No. (1946) 
March. 

Electrolytic Chlorine Production, Vol. II, No. 3, 
33 (1946) Sept. 

Electrolytic Chromium, Corrosion Studies on, 
N. Hackerman and D. I. Marshall. Vol. II, 
No. 4, 22 (1946) Oct. 

Electrolytic Corrosion of Fourdrinier Wire 
Seams, Vol. II, No. 5, 38 (1946) Nov. 

Electrolytic Corrosion of Metals, Principles of, 
Geoffrey E. Coates. Vol. I, No. 1, 20 (1945) 


March. 

Electroplated Lead Coatings on Steel. Report 
of Sub-Committee II on Performance Tests, 
Vol. I, No. 4, 22 (1945) Dec. 

Electroplating on Non-Conductor, A. H. Stuart. 
Vol. II, No. 3, 34 (1946) Sept. 

Electroplating Pipe Interiors, S. G. Bart. Vol. 
II, No. 4, 27 (1946) Oct. 

Electropolishing of Steel for Microscopic Ex- 
amination, S. R. Prance. Vol. II, No. 2, 36 
(1946) June. 

Engineering Practice. Some Cases Corrosion 
in, G. H.. Stanley. Vol. II, No. 2, 40 (1946) 
June, 

Erosion Tests of Cast Alloys in Sea Water, L. 
R. Voigt. Vol. TI, No. 2, 36 (1946) June. 

Experiences of the Bureau of Reclamation, J. 
E. Warnock. Vol. II, No. 2, 31 (1946) June. 

Fatigue Failure Aircraft Parts—Their Cause 
and Cure, D. M. Davis. Vol. II, No. 2, 27 
(1946) June. 

Fatigue of Metals, Shot Peening and the, H. F. 
Moore, Vol. I, No. 3, 27 (1945) Sept. 

Fatigue of Metals, Sulfur Print Method for the 
Study of Crack Growth in the Corrosion, R. 
C. Brumfield. Vol. II, No. 2, 35 (1946) June. 

Fatigue, Prevention of Corrosion and Corrosion, 
T. H. Turner. Vol. If, No. 1, 36 (1946) March. 

Fatigue Stresses, Changes in Materials Sub- 
jected to, A. Karius, E. Gerold, and E. H. 
Schulz. Vol. Il, No. 2, 30 (1946) June. 

Feedwater Treatment, E. Novak. Vol. II, No. 4, 
19 (1946) Oct. 

Ferrous Metals in an Atmospheric Exposure— 
Progress Report No. I, A Study of Primers 
for, Vol. II, No. 3, 34 (1946) Sept. 

Ferrous Piping Systems in Buildings, H. L. 
Shuldener. Vol. II, No. 2, 39 (1946) June. 
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Film Theory of Passivity, Protective-Etch The- 
ory, and Phosphatization, Discussion of Pa- 
per by W. Machu, R. Weiner and F. Halla. 
Vol. II, No. 1, 38 (1946) March. 

Fluorine Industry Molds a Postwar Career 
from Wartime Service, J. R. Callahan. Vol. 
I,. No. 4, 25 (1945) Dec. 

Food and Pharmaceutical Products, Equipment 
for, Vol. Il, No. 3, 31 (1946) Sept. 

Forced Drainage Systems in Stray Current 
Areas, Use of, Eric G. Carlson. Vol. I, No. 3, 
21 (1945) Sept. 

Formaldehyde as an Inhibitor of Corrosion 
Caused by Hydrogen Sulfide, P. L. Menaul 
and T. H. Dunn. Vol. II, No. 3, 42 (1946) 
Sept. 

Formaldehyde vs. Sulfide Corrosion. Reports on 
the Chemical World Today. Vol. II, No. 3, 
42 (1946) Sept. 

Fourdrinier Wire Seams, Electrolytic Corrosion 
of, Voi. II, No. 5, 39 (1946) Nov. 

Fractionation of Hydrofluoric Acid and Its 
Significance in HF Alkylation. Randal Maass, 
Vol. I, No. 3, 24 (1945) Sept. 

Freight Equipment, Vital Importance Cor- 
rosion in, W. B. Brooks. Vol. II, No. 3, 37 
(1946) Sept. 

Fretting Corrosion, a Chemical-Mechanical Phe- 
nomenon, K. Kies. Vol. II, No. 3, 46 (1946) 
Sept. 

Friction, Assessing Wear Due to Corrosion and, 
P. M. Fisk. Vol. II, No. 4, 27 (1946) Oct. 

Fundamental Principles, U. R. Evans. Vol. I, 
No. 4, 31 (1945) Dec. 

Furnace Tubes, Alloy, in High-Temperature 
Vapor Phase Cracking Service, Corrosion of 
18-8, E. J. Camp, Cecil Phillips and Lewis 
Gross. Vol. I, No. 4, 25 (1945) Dec. 

Furnace Wall Tubes, External Corrosion of, 
W. T. Reid, R. C. Corey and B. J. Cross. Vol. 
I, No. 3, 19 (1945) Sept. 

Galvanic Corrosion, Effectiveness of Paint in 
Suppressing, G. W. Seagren, G. H. Young 
and F. L. LaQue. Vol. II, No. 5, 37 (1946) 
Nov. 

Galvanic Corrosiveness of Soil Waters, H. S. 
Phelps and F. Kahn. Vol. TI, No. 2, 32 (1946) 


June. 

Galvanic Corrosion Steel Coupled Nickel 
—Effect of Chromate and Lime Additions to 
Water. H. H. Copson. Vol. II, No. 2, 41 (1946) 


June. 

Galvanized Coatings and Zinc, Corrosion, by 
Waters Containing Free Carbon Dioxide. L. 
Kenworthy and M. Smith. Vol. II, No. 2, 38 
(1946) June, 

Galvanized Coatings, Hot Dip, Surface Treat- 
ment of Preparatory to Painting and Its Re- 
lation to Corrosion Resistance. E. F. Pellowe 
and F. F. Pollak. Vol. II, No. 4, 25 (1946) 
Oct. 

Galvanized Steel Wires and Ropes, Resistance 
to Atmospheric Corrosion, G. Schikorr. Vol. 
II, No. 4, 16 (1946) Oct. 

Gas and Condensate Wells in Katy Field, Texas, 
A Study of Corrosion in, F. W. Jessen. Vol. I, 
No. 1, 19 (1945) March. 

Gases, Dispersal of Corrosive. Vol. I, No. 2, 26 
(1945) June. 

Gases, Free Oxygen Prevents Sulphur Attack 
from Hot Furnace, J. H. G. Monypenny. Vol. 
II, No. 2, 28 (1946) June. 

Gear Lubes—Their Significance, Corrosion Tests 
of, W. L. Nelson. Vol. II, No. 2, 37 (1946) 
June. 

Glass, Corrosion Resistance of, M. S. Tarnopol 
and A. E. Junge. Vol. If, No. 4, 22 (1946) 
Oct. 

Graphitization of Carbon-Molybdenum Steel in 
High Temperature Steam Piping, G. A. Tim- 
mons. Vol. II, No. 4, 33 (1946) Oct. 

Graphitization of Steam Lines, Progress Re- 
port on, S. L. Hoyt and R. D. Williams. Vol. 
II, No. 2, 30 (1946) June. 
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Graphitization. Some Notes on, L. Crome. Vol. 
Il, No. 4, 34 (1946) Oct. 
Gypsum, Attack of Zinc by, H. Lafuma. Vol. 
II, No. 2, 31 (1946) June. 
Hairpin Cooler Element, New U-Cast, Vol. II, 
No. 4, 20 (1946) Oct. 
Halogen Compounds, Recent Russian Work on 
Corrosion: Chemical Apparatus and, Ts. A. 
Adjemyan. Vol. II, No. 3, 29 (1946) Sept. 
Hot-Water Systems, Corrosion in, A. H. Ullrich. 
Vol. Ii, No. 2, 39 (1946) June. 
Hydrocarbon Solvents, Corrosion of Metals by 
Organic Acids in, C. F. Prutton, D. R. Frey, 
D. Turnbull and G. Diouhy. Vol. I, No. 2, 22 
(1945) June, 
Hydrochloric Acid, Potential Curves for Iron 
in, Misch and McDonald. Vol. 
No. 3, 41 (1946) Sept. 
Hydrofluoric Acid Alkylation, Corrosion in, M. 
E. Holmberg and F. A. Prange. Vol. II, No. 
1, 25 (1946) March. 
Hydrofluoric Acid and Its Significance in HF 
Alkylation, Fractionation of, Randal Maass. 
Vol, I, No. 3, 24 (1945) Sept. 
Hydrofluoric Acid, Corrosion by, W. Z. Friend 
and: H. O. Teeple. Vol. II, No. 3, 33 (1946) 
Sept. 
Hydrogen Sulfide, Formaldehyde as an Inhibi- 
tor of Corrosion Caused by, P. L. Menaul and 
T. H. Dunn. Vol. If, No. 3, 42 (1946) Sept. 
Immersion Coatings, O. Kramer. Vol. II, No. 1, 
29 (1946) March. 
Inconel, a Nickel Alloy. The (Corrosion and) 
Use of Metal in the Cider Industry, G. War- 
coller and J. Tavernier, Vol. II, No. 1, 24 
(1946) March. 
Inhibition of the Corrosion of Metals in Con- 
tact with Water and of Steam, W. Murray. 
Vol. II, No. 4, 30 (1946) Oct. 
Inhibitor, Fixation of Hydrogen by Polycrys- 
talline Iron During Acid Cleaning. The Role 
of the, L. Mareau. Vol. II, No. 3, 30 (1946) 
Sept. 
Inhibitor for Carbon Tetrachloride, U. S. Pat. 
2,387,284. E. O. Ohlmann, Vol. II, No. 1, 24 
(1946) March. 
Inhibitor for Water. Sodium Nitrite as Corro- 
sion, A. Wachter. Vol. II, No. 2, 41 (1946) 
June. 
Inhibitor, Promises Huge Return, Corrosion, 
Kenneth B. Barnes and Charles. T. Deegan. 
Vol. Il, No. 1, 34 (1946) March. 
Inhibitors, Corrosion, E. Boye. Vol. If, No. 1, 
36 (1946) March. 
Inhibitors in Turbine Oils Reduce Oxidation 
and Prevent Rust, E. W. Gardner Vol. II, 
No. 4, 43 (1946) Oct. 
Inhibitors in Bimetallic Systems—Technology 
Under Conditions Encountered in Practice. 
Chromate, Corrosion, Marc Darrin. Vol. II, 
No. 2, 41 (1946) June. 
Inhibitors of Corrosion of Aluminum. G. G. EI- 
dredge and R. B. Mears. Vol. I, No. 4, 29 
(1945) Dec. 
Intercrystalline Corrosion Sodium Chloride 
of a Wrought Aluminum Alloy Containing 
Four Percent Copper. J. D. Grogan. Vol. II, 
No. 4, 20 (1946) Oct. 
Intercrystalline Corrosion in Aluminum Alloys. 
Detection of, S. E. Pavlov. Vol. I, No. 4, 31 
(1945) Dec. 
Intercrystalline Corrosion of Preheater Tubes. 
W. Mantel. Vol. II, No. 3, 25 (1946) Sept. 
Intergranular Corrosion of 18-8 Stainless Steel: 
Comparative Effect of Carbon and Nitrogen 
on, H. H. Uhlig. Vol. IT, No. 2, 29 (1946) 
June. 
Intergranular Corrosion of Cr-Ni Steels, L. 
Schaefer, Vol. I, No. 1, 26 (1945) March. 
Intergranular Corrosion of Stainless Steel Welds. 
Ww. T. Tiffin. Vol. I, No. 2, 24 (1945) June. 
Iron and Steel, Protection of, U. R. Evans. Vol. 
II, No. 5, 38 (1946) Nov. 
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q 
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Iron and Steel, Report of Committee A-5 on 
Corrosion of, Vol. Il, No. 3, 44 (1946) Sept. 

Iron, Atmospheric Corrosion of, C. P. Larrabee. 
Vol. If, No. 1, 20 (1946) March. 

Iron in Hydrochloric Acid, Potential Curves for, 
R. D. Misch and H. J. McDonald. Vol. II, No. 
3, 41 (1946) Sept. 

Iron Oxide Films, Formation and Structure of, 
Arkharov, V. I. Vol. I, No. 4, 21 (1945) Dec. 

Iron Pipes, Anaerobic Corrosion of Buried, O. 
B. Wilson. Vol. II, No. 5, 40 (1946) Nov. 

Isopentane Produced by Liquid-Phase Isomeri- 
zation. L. S. Galstaun. Vol. II, No. 3, 30 
(1946) Sept. 

Kinetics of the Solution of Metals. Theory of 
the Corrosion of Metals in Solutions—III— 
On the Potential of Dissolving Metals—IV. 
A. I, Shultin. Vol. If, No. 1, 38 (1946) March. 

Kure Beach Test Station, Corrosion Research 
Project at, Harry W. Stevenson. Vol. I, No. 
3, 19 (1945) Sept. 

Latex, Properties of Saran-Coating, G. W. Stan- 
ton and W. A. Henson. Vol. II, No. 5, 37 
(1946) Nov. 

Lead Alloys, in Sulfuric Acid, Corrosion-Fatigue 
Properties of Some Hard, D. J. Mack. Vol. I, 

Lead and Lead-Tin Deposits on Steel, Protec- 
tive Value of, A. H. DuRose. Vol. II, No. 4, 
23 (1946) Oct. 

Lead and Tin Outdoors, Use of, G. 0. Hiers. Vol. 
If, No. 4, 24 (1946) Oct. 

Lead-Cable Sheath Corrosion. Study of A-C 
Sheath Currents and Their Effect on, C. M. 
Sherer and K. J. Granboles. Vol. I, No. 3, 23 
(1945) Sept. 

Lead Cathode in Concentrated Acid Solutions, 
Hydrogen Overvoltage on a, Z. lofa. Vol. II, 
No. 1, 40 (1946) March. 

Lead Coatings on Steel, Harold A. Knight. Vol. 
I, No. 1, 22 (1945) March. 

Lead, Corrosion by Oxidizing Agents and Lau- 
ric Acid in Hydrocarbon Solvents, ©. F. Prut- 
ton, David Turnbull and D. R. Frey. Vol. II, 
No. 1, 21 (1946) March. 

Lead Corrosion in Sulphur Acid Tower Systems, 
F, Perktold and P. M. Muller. Vol. II, No. 4, 
20 (1946) Oct. 

Liquids, Pumping Today’s, T. Hubbard. Vol. If, 
No. 5, 31 (1946) Nov. 

Linings, Corrosion Control by Arc-Welded Stain- 
less Steel, W. W. McClom, Vol. I, No. 1, 20 
(1945) March. 

Lubricants, New, Synthetic, J. C. Kratzar, D. 
H. Green and D. B. Williams. Vol. II, No. 4, 
19 (1946) Oct. 

Lumnite Cement at Gary Works Coke Plant, 
Developments in the Use of, James E. Lud- 
berg. Vol. II, No. 1, 34 (1946) March. 

Magnesium, Acid Corrosion of, G. E. Coates. 
Vol. II, No. 5, 31 (1946) Nov. 

Magnesium and Its Alloys, Corrosion of, G. 
Gire and F. Fouassou, Vol. HII, No. 2, 36 
(1946) June. 

Magnesium Alloys—Paper 992—Further Obser- 
vations on the Protective Influence of Man- 
ganese in the Corrosion of Aluminum Con- 
taining Magnesium Alloys. F. A. Fox and C. 
J. Bushrod, Vol. I, No. 4, 29 (1945) Dec. 

Magnesium Alloys, Protective Treatments for, 
Jerome L. Bleiweis and A. J. Fusco. Vol. I, 
No. 3, 27 (1945) Sept. 

Magnesium, as Affected by pH of the Solution, 
Rate of Corrosion and Electrode Potentials 
of, G. V. Akimov and I. L. Rosenfeld. Vol. I, 
No. 4, 21 (1945) Dec. 

Magnesium for Cathodic Protection, Develop- 
ing, Porter Hart and Yale W. Titterington. 
Vol. I, No. 3, 21 (1945) Sept. 

Magnesium for Cathodic Protection of Pipe 
Lines. Robert M. Hutchison. Vol. If, No. 3, 
28 (1946) Sept. 


Vol. 


Magnesium Gives High Cathodic Protection to 
Pipe Lines and Buried Structures, L. M. Oldt. 
Vol. Il, No. 3, 27 (1946) Sept. 

Manganese in the Corrosion of Aluminum Con- 
taining Magnesium Alloys—Further Observa- 
tions on the Protective Influence of, F. A. 
Fox and C. J. Bushrod. Vol. I, No. 4, 29 
(1945) Dec. 

Marine Corrosion and Erosion. J. W. Donald- 
son. Vol. II, No. 3, 30 (1946) Sept. 

Marine Corrosion Testing. Vol. II, No. 2, 36 
(1946) June, 

Materials, Hard-Facing, to Improve Product 
Performances, A. C. Cape, Vol. II, No. 5, 42 
(1946) Nov. 

Materials of Construction for Chemical En- 
gineering Equipment, Vol. I, No. 1, 22 (1945) 
March. 

Measurements, Electrochemical, for Corrosion 
Studies, P. T. Gilbert. Vol. II, No. 4, 27 
(1946) Oct. 

Measurement of Cathodic Protective Currents 
in Submarine Pipe Lines, W. Ryland Hill. 
Vol. Il, No. 5, 40 (1946) Nov. 

Measuring Corrosion, Apparatus for, Morris 
Cohen. Vol. I, No. 3, 32 (1945) Sept. 

Measuring the “Existent Corrosivity” of Used 
Engine Oils. R. G. Larsen, F. A. Armfield 
and L. D. Grenot. Vol. I, No. 2, 22, (1945) 
June. 

Metabisulphite Plant. Materials of Construction 
in a, G. S. Wheaton and R. S. Sunderlin. Vol. 
II, No. 3, 37 (1946) Sept. 

Metal Coating by Vacuum Evaporation, F. C. 
Benner, Vol. II, No. 4, 23 (1946) Oct. 

Metal, Corrosion in Salt Solutions, L. Ya Kli- 
nov. Vol. II, No. 5, 34 (1946) Nov. 

Metal, German Low Temperature Phosphating 
of, Vol. II, No. 5, 41 (1946) Nov. 

Metal, Process of Producing Protected, Articles. 
U. S. Patent 2,381,778. J. M. Schoonmaker, 
Jr., and F. Stockton. Vol. If, No. 1, 29 (1946) 
March. 

Metal Sheets, Corrosion Behavior on Exposure 
to Weather for Six Years, P. Brenner. Vol. II, 
No. 4, 16 (1946) Oct. 

Metallic Coatings on Iron, Principles of the 
Formation of, H. Bablik. Vol. Il, No. 1, 36 
(1946) March. 

Metallic Corrosion, Practical Problems Con- 

(1946) Oct. 

Metallizing Gives Turbine New Lease on Life, 
H. M. Atwood. Vol. II, No. 3, 25 (1946) Sept. 

Metallurgical Progress and the Plastics Indus- 
try, L. Sanderson. Vol. II, No. 5, 36 (1946) 
Nov: 

Metal Primers—Surface Preparation of Metals, 
W. J. Greco. Vol. Il, No. 4, 26 (1946) Oct. 
Metals and Alloys in the Petroleum Industry, J. 
H. Wilson. Vol. II, No. 5, 34 (1946) Nov. 
Metals, Apparatus for Evaluating the Corrosion- 
Resistance of, G. O. Taylor. Vol. II, No. 3, 41 

(1946) Sept. 

Metals, Corrosion of, Vol. II, No. 3, 43 (1946) 
Sept. 

Metals, Corrosion of by Organic Acids in Hydro- 
carbon Solvents, C. F. Prutton, D. R. Frey, D. 
Turnbull and G, Dlouhy. Vol. I, No. 2, 22 
(1945) June. 

Metals, Corrosion-Proofed, Vol. I, No. 4, 27 
(1945) Dec. 


Metals, Light, Hard-Surfacing, Reid. 


II, No. 5, 42 (1946) Nov. 

Metals, Initial Oxide Films on Aluminum, P. 
D. Dankov, A. A. Kochetkov and N. A, Shis- 
hakov. Vol. II, No. 4, 29 (1946) Oct. 

Metals, Passivity of, P. Lacombe. Vol. II, No. 
4, 29 (1946) Oct. 

Metals Resisting Hydrochloric Acid, Progress 
in, Vol. II, No. 5, 32 (1946) Nov. 

Metals, Laboratory Tests to Predict Perform- 
ance Under Service Conditions, D. W. Saw- 
yer and R. B. Mears. Vol. I, No. 3, 32 (1945) 
Sept. 
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December, 1946 


Meters, Corrosion Plays Havoc with Coastal, 
Vol. Il, No. 4, 18 (1946) Oct. 

Meters, Gas, Corrosion Problems in, W. F. 
Coxon. Vol. II, No. 5, 31 (1946) Nov. 

Micro-Elements. Theory of the Corrosion of 
Metals, II. Further Study of Models of, V. S. 
Daniel-Bek. Vol. II, No. 1, 38 (1946) March. 

Mineral Acids, Resistance of Special Metals and 
Alloys to, Vol. II, No. 3, 33 (1946) Sept. 

Motor Corrosion Trouble in Dye House, Vol. II, 
No. 3, 32 (1946) Sept. 

Mud, Corrosion of Several Special Steels in, V. 
Romonovsky. Vol. Il, No. 3, 29 (1946) Sept. 

NGAA Condensate Well Corrosion Studies. Vol. 
I, No. 4, 28 (1945) Dec. 

Nickel Alloy Linings, Pressure Vessels Made 
with Welded, T. H. Menaugh. Vol. II, No. 5, 
34 (1946) Nov. 

Nickel and Monel in Outdoor Atmospheres, W. 
A. Wesley. Vol. II, No. 3, 41 (1946) Sept. 
Nickel-Containing Alloys, Resistance to Corro- 
sives Encountered in Petroleum Refineries, 
B. B. Morton. Vol. II, No. 5, 41 (1946) Nov. 
Nickel Foils Obtained by Means of Cathodic 
Deposition, Structure of Thin. A. Colombani 
and J. Wyart. Vol. II, No. 1, 30 (1946) March. 
Nitrate Solution, Theory of Stress-Corrosion 
Cracking of Mild Steel in, J. T. Waber and 
H. J. Longtin. Vol. I, No. 4, 30 (1945) Dec. 
Nitriding the Austenitic Steels Improves Wear 
Resistance, I. A. Binder. Vol. I, No. 3, 27 

(1945) Sept. 

Non-Ferrous Metals Aid in Steel’s Use, J. Levin. 
Vol. II, No. 3, 35 (1946) Sept. 

Non-Ferrous Metals and Alloys, Report of Sub- 
committee VI on Atmospheric Corrosion Tests 
of, Vol. I, No. 4, 22 (1945) Dec. 

Oil Field Equipment, Plastic Coating Used to 
Prevent Corrosion of, E. H. Short, Jr. Vol. I, 
No, 1, 24 (1945) March. ‘ 

Oil, Oxalic Acid in, S. S. Bhatnagar and K. G. 
Krishnamurthi, Vol. II, No. 5, 30 (1946) Nov. 

Oils and Fats Industry, Chemical Plant in Ger- 
many—Corrosion Problems in the, Vol. II, No. 
4, 21 (1946) Oct. 

Oils, Benzol Absorption, Corrosion Action of, 
C. M. Cawley and H. E. Newall. Vol. II, No. 
5, 33 (1946) Nov. 

Oils, Lubricating, Bearing Corrosion Character- 
istics of, C. M. Loane and J. W. Gaynor. Vol. 

' 1, 2, 21 (1945) June. 

Oils, Measuring Existent Corrosivity of Used 
Engine, R. G. Larsen, F. A. Armfield and L. 
D. Grenot. Vol. I, No. 2, 22, (1945) June. 

Oils, Use of Contact Angles to Study the Action 
of Mineral Oil Films, G. P. Pilz and F. F. 
Farley. Vol. II, No. 5, 36 (1946) Nov. 

Organic Coatings in the War Against Corrosion, 
Cc. E. Erb. Vol. If, No. 1, 28 (1946) March. 

Oxide Coatings Metals, Samartsev. Vol. 
II, No. 2, 34 (1946) June. 

Oxygen Depolarization. Behavior of a Separate 
Local Cathode Under -Conditions of, N. D. 
Tomashov. Vol. II, No. 1, 40 (1946) March. 

Oxygen Depolarization, Effect of Distribution 
and Dispersity of Local Cathodes on the Rate 
of Corrosion Under Conditions of, N. D. To- 
mashov. Vol. II, No. 1, 40 (1946) March. 

Paint Films and Their Pigment Content, Rela- 
tionship Between the Anti-Corrosive Proper- 
ties of, Vol. Il, No. 5, 35 (1946) Nov. 

Painting of Structural Steel Work, Protective, 
J. C. Hudson. Vol. I, No. 4, 28 (1945) Dec. 

Paint in Suppressing Galvanic Corrosion, Ef- 
fectiveness of, G. W. Seagren, G. H. Young, 
and F. L. LaQue. Vol. II, No. 5, 37 (1946) 
Nov. 

Paints, Anti-Fouling, R. W. Moncrieff. Vol. II, 
No. 4, 23 (1946) Oct. 

Paints, Anti-Fouling, Anomalous Inactivation of 
Heavy Metal, G. H. Young and G. W. Sea- 
gren. Vol. II, No. 1, 32 (1946) March. 
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Paints, Anti-Fouling, by Leaching Rate Deter- 
minations. Evaluation of, Bostwick H, Ketch- 
um, John D. Ferry, Alfred C. Redfield, and 
Arthur E. Burns, Jr. Vol. If, No. 1, 32 (1946) 
March, 

Paints, Anti-Fouling, Mechanism of Acceler- 
ated Corrosion Under Anti-Fouling Compo- 
sitions Applied to Steel. G. H. Young, G. W. 
Seagren and J. Zehner. Vol. II, No. 1, 32 
(1946) March. . 

Paints, Solubility and Rate of Solution of Cu- 
prous Oxide in Sea Water, Action of Anti- 
Fouling, J. D. Ferry and D. E. Carritt. Vol. 
Il, No. 5, 37 (1946) Nov. 

Paper Industry, Trend for Alloy-Lined Equip- 
ment in the, H. A. Schmitz, Jr. Vol. Il, No. 
5, 34 (1946) Nov. 

Passivity, Protective-Etch Theory, and Phos- 
phatization, The Film Theory of, W. Machu. 
Vol. II, No. 1, 38 (1946) March. 

Penetron Quickly Determines Steel Thickness— 
Also, Without Connection to Liquids, Finds 
Levels and Densities. Vol. I, No. 3, 26 (1945) 
Sept. 

Petroleum Industry, Corrosion Problems, Action 
of Protective Films in the, A. H. Stuart. Vol. 
I, No. 4, 25 (1945) Dec. 

Petroleum Industry, Metals and Alloys in the, 
J. H. Wilson. Vol. Il, No. 5, 34 (1946) Nov. 

Petroleum Preservatives Developed to Protect 
Equipment During Storage and Transporta- 
tion. Corrosion Preventives, New Type, C. M. 
Larson. Vol. I, No. 4, 26 (1945) Dee. 

Phenol, Corrosion by, at High Temperature, A. 
Wachter and N. Stillman. Vol. I, No. 3, 30 
(1945) Sept. 

Phosphate Coatings, Influence of Composition, 
Surface Finish, and Preliminary Treatment 
of Iron and Steel on the Formation of, Vol. 
II, No. 2, 33 (1946) June. 

Phosphating at Room Temperature, L. Schuster 
and R. Krause. Vol. I, No. 4, 26 (1945) Dec. 

Phosphating, German Low Temperature Metal, 
Vol. Il, No. 5, 41 (1946) Nov. 

Phosphatization (A Review), Corrosion Protec- 
tion by, Michael A. Streicher. Vol. II, No. 2, 
33 (1946) June. 

Pipe and Tank Corrosion, How Cathodic Pro- 
tection Prevents. Vol. II, No. 5, 30 (1946) 
Nov. 

Pipe Life, Relation of Wall Thickness to, K. 
H. Logan. Vol. I, No. 2, 27 (1945) June. 
Pipe Line Corrosion (A Manual), Control of, O. 
C. Mudd. Vol. Il, No. 1, 22 (1946) March. 
Pipe Lines and Fittings, Corrosion in, R. A. 

Collacott, Vol. II, No. 2, 39 (1946) June. 

Pipe Lines, Economics of Mitigation of External 
Corrosion on Underground, J. Campbell Stir- 
ling. Vol. I, No. 3, 28 (1945) Sept. 

Pipe Lines, Laboratory and Field Tests Reveal 
Economy of Magnesium Cylinders in Cathodic 
Protection of, L. H. Woodman. Vol. II, No. 1, 
(1946) March. 

Pipe Lines, Measurement of Cathodic Protective 
Currents in Submarine, W. Ryland Hill. Vol. 
No. (1946) Nov. 

Pipe Lines, Protecting Underground, J. C. Stir- 
ling. Vol. II, No. 5, 40 (1946) Nov. 

Pipe Lines, Ruptured, Preventive Maintenance 
and Corrective Procedures, F. B. Neptune. 
Vol. I, No. 3, 28 (1945) Sept. 

Pipe Lines, Spot Reconditioning, W. H. T. 
Thornhill. Vol. If, No. 5, 40 (1946) Nov. 

Pipe Line Tool Developments, Internal, A. M. 
Hill. Vol. If, No. 5, 40 (1946) Nov. 

Pipe Protection in Sydney, T. W. Hughes. Vol. 
II, No. 3, 48 (1946) Sept. 

Pipe Protection on the Big Gas Line, 
Thayer. Vol. I, No. 1, 24 (1945) March. 

Pipe, Used Cement-Lined, W. L. Nelson. 
I, No. 3, 30 (1945) Sept. 
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Piping, Graphitization of—Progress Report No. 
5. Fundamental Investigation of, S. L. Hoyt, 
R. D. Williams and A. M. Hall. Vol. II, No. 
4, 29 (1946) Oct. 

Plastic Coatings, Baked on, E. H. Short. Vol. 
Il, No. 5, 35 (1946) Nov. 

Plastic Coating Used to Prevent Corrosion of 
Oilfield Equipment, E. H. Short, Jr. Vol. I, 
No. 1, 24 (1945) March. 

Plastic, Corrosion-Resisting, Material Applied 
to Oilfield Equipment in Place, E. H. Short, 
Jr. Vol. Ii, No. 1, 26 (1946) March. 

Plastic Resins as Protective Coatings, P. O. 
Blackmore. Vol. HII, No. 3, 36 (1946) Sept. 
Plastics, Electrodeposition of Metals on, H. 
Narcus. Vol. II, No. 1, 28 (1946) March. 
Plastics, Electrodeposition of Vinyl, M. Bein- 

leib. Vol. Il, No. 1, 27 (1946) March. 

Plastics Industry, Metallurgical Progress and 
the, L. Sanderson. Vol. II, No. 5, 36 (1946) 
Nov. 

Plastic Tank Coatings Resist Sour Crude Cor- 
rosion, G. Weber. Vol. II, No. 5, 36 (1946) 
Nov. 

“Plastipitch” Protected Metal. Vol. II, No. 3, 
35 (1946) Sept. 

Polyisobutylene Tank Lining, D. W. Young and 
W. C. Harvey. Vol. I, No. 4, 28 (1945) Dec. 
Poppet Valves, Corrosion Resistance of a Hard- 
Facing Alloy Suitable for, F. H. Kelly. Vol. 

II, No. 5, 31 (1946) Nov. 

Pressure Vessels Made with Welded Nickel Al- 
loy Linings. T. H. Menaugh. Vol. II, No. 5, 
34 (1946) Nov. 

Preventives, Corrosion, J. R. C. Boyer. Vol. I, 
No. 4, 27 (1945) Dec. 

Preventive Materials, American Corrosion, 
James A. Richardson. Vol. II, No. 3, 34 (1946) 
Sept. 

Preventives, Corrosion, C. M. Larson. Vol. II, 
No. 1, 34 (1946) March. 

Processing and Packaging Heavy Equipment 
and Spare Parts, W. D. Brooking. Vol. II, No. 
2, 34 (1946) June. 

Production Equipment, Corrosion of High Pres- 
sure, F. S. West. Vol. II, No. 4, 29 (1946) 
Oct. 

Protective-Etch Theory, and Phosphatization, 
Film Theory of Passivity, W. Machu. Vol. II, 
No. 1, 38 (1946) March. 

Protective Films, Corrosion Problems in the 
Petroleum Industry. Action of, A. H. Stuart. 
Vol. I, No. 4, 25 (1945) Dec. 

Protective Films, Prevention of Corrosion by 
the Use of, G. Oldham. Vol. II, No. 4, 25 
(1946) Oct. 

Protests, a Senate Hearing Record—A Com- 
munication, F. D. Foote. Vol. II, No. 4, 30 
(1946) Oct. 

Pumps, Balls and Seats for, Vol. II, No. 4, 35 
(1946) Oct. 

Rahway Plant of Merck & Company, Materials 
Used at, Vol. II, No. 3, 31 (1946) Sept. 

Ratings, Corrosion, Westinghouse Electric & 
Mfg. Company. Vol. I, No. 3, 23 (1945) Sept. 

Refineries, Resistance of Nickel-Containing Al- 
loys to Corrosives Encountered in, V. B. 
Morton. Vol. II, No. 5, 41 (1946) Nov. 

Refinery Corrosion, Control, Dependent Upon an 
Eternally Vigilant Program. Vol. I, No. 3, 23 
(1945) Sept. 

Refinery Equipment, Chemical Cleaning of, W. 
J. Davis. Vol. II, No. 5, 42 (1946) Nov. 

Refinery Equipment, Non-Destructive Testing 
of, C. D. Havens. Vol. If, No. 4, 31 (1946) 
Oct. 

Refinery Tubes, How to Locate Corrosion in, 
Vol. II, No. 4, 31 (1946) Oct. 

Refrigerating Systems, Brine Corrosion in, A. 
J. Phillips, Vol. II, No. 5, 33 (1946) Nov. 

Relation Between the Cast Struc- 
ture and the Defect Called, (Revealed by 
Anodizating Aluminum), J. Herenguel. Vol. 
Il, No. 4, 31 (1946) Oct. 


Vol. 


Ropes, Guide. Vol. II, No. 5, 42 (1946) Nov. 

Rust, Electron Microscope Probes Atomic Na- 
ture of, Vol. II, No. 3, 42 (1946) Sept. 

Rust Not—Want Not, D. H. Killiffer. Vol. I, 
No. 4, 30 (1946) Oct. 

Rust Prevention, G. W. Pressell. Vol. I, No. 3, 
28 (1945) Sept. 

Rust Preventives. Vol. Il, No. 2, 37 (1946) June. 

Salt Spray Corrosion Test, G. T. Dunkley. Vol. 
II, No. 3, 39 (1946) Sept. 

Salt Spray Corrosion Test, Basic Requirements 
the Standardization the, Waldron. 
Vol. I, No. 4, 22 (1945) Dec. 

Salt Spray Test for Chromium Plated Zinc- 
Base Die Casting, Modified, C. F. Nixon. Vol. 
Il, No. 3, 40 (1946) Sept. 

Salt Spray Testing Equipment, Manual of Op- 
eration for, H. P. Troendly, Vol. II, No. 3, 
40 (1946) Sept. 

Scaling of Some Metals in Pure Steam, W. 
Baukloh and F. Funke. Vol. II, No. 3, 26 
(1946). Sept. 

Sea Water, Life of Steel Subjected to Alternat- 
ing Test in Tap and, M. Vater and M. Henn. 
Vol. Il, No. 3, 40 (1946) Sept. 

Sea Water, Resistance to Corrosion by, Some 
Tin and Tin-Aluminum Bronzes, J. W. Cuth- 
bertson. Vol. II, No. 5, 32 (1946) Nov. 

Shale Oil, Corrosion Problems in the Cracking 
of, G. E. Mapstone and C. B. McLaren, Ltd. 
Vol. II, No. 4, 21 (1946) Oct. 

Shipboard Corrosion Problems. K. Tator. Vol. 
Il, No. 4, 24 (1946) Oct. 

Ship Bottoms, Hot Plastic Paints for, R. P. 
Devoluy, C. A. Woolsey. Vol. II, No. 4, 25 
(1946) Oct. 

Shot Peening and Fatigue of Metals, H. F. 
Moore. Vol. I, No. 3, 27 (1945) Sept. 

Shot Peening, for Metal, Oscar E. Harder and 
James T. Gow. Vol. I, No. 3, 27 (1945) Sept. 
Shot Peening, Increasing Fatigue Resistance 

by, Vol. Il, No. 4, 33 (1946) Oct. 

Silica in Steam—Its Causes and Prevention. Vol. 
Il, No. 5, 30 (1946) Nov. 

Silicones. Vol. II, No. 4, 21 (1946) Oct. 

Sodium-Hydride Descaling and Desanding of 
Ferrous Castings and Forgings. Vol. II, No. 
5, 42 (1946) Nov. 

Sodium Nitrite as Corrosion Inhibitor for Wa- 
ter, A. Wachter. Vol. II, No. 2, 41 (1946) 
June. 

Sodium Silicates, Rubber-Covered Agitator— 
Manufacture of, E. C. Fetter. Vol. II, No. 1, 
24 (1946) March. 

Soil Corrosion and Pipe Protection, Gil- 
bert. Vol. II, No. 2, 32 (1946) June. 

Soil Pipe Corrosion Report Issued by Bureau of 
Standards. Vol. II, No. 3, 50 (1946) Sept. 

Sour Crudes, Hazards and Corrosion with, W. 
L. Wilson, Vol. I, No. 1, 20 (1945) March. 

Sour Crude, How to Prepare for Processing, Vol. 
I, No. 1, 20 (1945) March, 

Sour Crude, Methods of Improving Petroleum 
Products. Vol. I, No. 1, 20 (1945) March. 

Sour Crude, Plastic Tank Coatings Resist Cor- 
rosion, G. Weber. Vol. II, No. 5, 36 (1946) 
Nov. 

Sour Crude, Processing at Shell’s Wood River 
Refinery, L. R. Gray. Vol. I, No. 1, 20, (1945) 
March, 

Sour Crude Oils, Stainless Steels Minimize Cor- 
rosion in Processing, R. B. Tuttle, Vol. I, No. 
3, 25 (1945) Sept. 

Sour Gas at High Pressures, Practical Elim- 
ination of Problems in Handling, Frank B. 
Taylor. Vol. I, No. 1, 20 (1945) March. 

Split-Ring Connectors, Protection Against Cor- 
rosion of, B. Whitington. Vol. I, No. 3, 27 
(1945) Sept. 

Stainless and Heat Resisting Steels, John L. 
Ewing. Vol. II, No. 3, 52 (1946) Sept. 

Stainless Steel, First Report on Stress-Corro- 
sion Cracking in Chloride Solutions, M.° A. 
Scheil, et al. Vol. I, No. 1, 26 (1945) March. 
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December, 1946 


Stainless Steel in the Petroleum Industry, J. 
S. Ewing. Vol. II, No. 5, 41 (1946) Nov. 

Stainless Steel for Turbine Blading—Corrosion 
from Contaminated Steam, J. H. G. Mony- 
penny. Vol. Tl, No. 5, 30 (1946) Nov. 

Stainless Steel, Lead-Coated, ©. C. Downie. Vol. 
II, No. 4, 23 (1946) Oct. 

Stainless Steel Linings, Corrosion Control by 
Arc-Welded, W. W. McClom. Vol. I, No. 1, 20 
(1945) March. 

Stainless Steel, Preserving the Corrosion Re- 
sistance During Annealing or Heat Treat- 
ment, G. C. Kiefer. Vol. II, No. 2, 28 (1946) 
June. 

Stainless Steels, Corrosion Resistance of the, 
C. A. Zapffee. Vol. II, No. 2, 29 (1946) June. 

Stainless Steels Minimize Corrosion in Process- 
ing Sour Crude Oils, R. B. Tuttle. Vol. I, No. 
3, 25 (1945) Sept. 

Stainless Steels, Spot Identification of, H. W. 
Miller. Vol. If, No. 2, 37 (1946) June. 

Stainless Steels, Stress Corrosion Cracking of 
Austenitic Types 347 and 316, M. A. Scheil 
and R. A. Huseby. Vol. I, No. 1, 26 (1945) 
March. 

Stainless Steel Strip Lines, Procedure for Ap- 
plication to Refinery Vessels in the Field, K. 
E. Luger. Vol. I, No. 3, 25 (1945) Sept. 

Stainless Steel Tubing, Welded. Vol. II, No. 2, 
33 (1946) June. 

Stainless Steel Welds, Intergranular Corrosion 
of, W. T. Tiffin. Vol. I, No. 2, 24 (1945) 
June. 

Standardization of Salt Spray Corrosion Test, 
Basic Requirements in the, L. J. Waldron. 
Vol. I, No. 4, 22 (1945) Dec. 

Steam-Heating Systems, More Information Con- 
cerning Corrosion in, L. F. Collins. Vol. I, 
No. 3, 26 (1946) Sept. 

Steel, a Case of Embrittlement of, Vol. II, No. 
2, 31 (1946) June. 

Steel Construction. III, Protection of Steel Sur- 
face from Atmospheric Corrosion, Durability 
of Light-Weight, J. H. Cissel and W. E. 
Quinsey, Vol. II, No. 4, 28 (1946) Oct. 

Steel, Corrosion of, J. Johnston. Vol. II, No. 5, 
38 (1946) Nov. 

Steel, Corrosion of, and Its Mitigation, W. R. 
Schneider. Vol. I, No. 3, 21 (1945) Sept. 

Steel, Corrosion by High-Temperature Steam, 
F. Alton. Vol. TI, No. 2, 44 (1946) June. . 

Steel, Electropolishing for Microscopic Exam- 

ination, S. R. Prance. Vol. II, No. 2, 36 (1946) 


June. 

Steel, Influence of Alloy Elements in, and of 
Pickling Upon Porosity of Phosphate Coat- 
ings, W. Machu. Vol. II, No. 4, 23 (1946) Oct. 

Steel, Lead Coatings on, Harold A. Knight, Vol. 
I, No. 1, 22 (1945) March. 

Steel, Mild, Theory of Stress Corrosion Crack- 
ing in Nitrate Solution, J. T. Waber, H. J. 
Longtin. Vol. I, No. 4, 30 (1945) Dec. 

Steel Pipe, Anaerobic Corrosion of, Due to 
Nitrite, D. H. Caldwell and J. B. Ackerman. 
Vol, II, No. 5, 39 (1946) Nov. 

Steel Pipe, Corrosion Protection of by Resin 
Baking Coatings, Vol. II, No. 1, 27 (1946) 
March. 

Steel Protection from Corrosion by Chromium 
Diffusion, H. Kalpers. Vol. HI,*No. 5, 43 
(1946) Nov. 

Steel, Protection of Iron and, U. R. Evans. Vol. 
II, No. 5, 38 (1946) Nov. 

Steel,, Protective Values of Lead and Lead-Tin 
Deposits on, A. H. Du Rose. Vol. II, No. 4, 
23 (1946) Oct. 

Steel, Report on Stress-Corrosion Cracking of 
Boiler-Plate, James T. Waber, Hugh J, Mc- 
Donald and Bruce Longtin. Vol. I, No. 4, 30 
(1945) Dec. 

Steel, Rust Determination in Presence of F. 
Gibaldo. Vol. II, No. 4, 28 (1946) Oct. 

Steel, Solutions for Keeping Free from Rust, J. 
Rae. Vol. II, No. 4, 31 (1946) Oct. 


1945-1946 


357 


Steel Structures, Light Metals for the Cathodic 
Protection of, R. B. Mears and ©. D. Brown. 
Vol. I, No. 4, 24 (1945) Dee. 

Steel Surfaces in Contact with Water, Cathodic 
Protection of, Leon P. Sudrabin. Vol. I, No. 
4, 24 (1945) Dee. 

Steel Tower Corrosion Presents a Problem, . 
M. Lyttle. Vol. II, No. 4, 35 (1946) Oct. 

Steel Wires and Ropes, Resistance to Atmos- 
pheric Corrosion by Galvanized, G. Schikorr. 
Vol. II, No. 4, 16 (1946) Oct. 

Steels, A-B-C of Corrosion and Heat-Resisting, 
Vol. II, No. 2, 28 (1946) June. 

Steels, Acid-Resisting, for Chemical Plants, A. 
Rasch and R. Weihrich. Vol. II, No. 1, 23 
(1946) March. 

Steels, Corrosion in Marine Atmospheres and 
Sea Water, C. P. Larrabee. Vol. I, No. 3, 34 
(1945) Sept. 

Steels, Corrosion of, Dr. John Johnston. Vol. II, 
No. 3, 36 (1946) Sept. 

Steels, Cr-Ni, Intergranular Corrosion of, L. 
Schaefer. Vol. I, No. 1, 26 (1945) March. 

Steels, Heat and Cdrrosion Resistant, 
Jones. Vol. If, No. 1, 26 (1946) March. 

Steels in Mud, Corrosion of Several Special, V. 
Romonovsky. Vol. II, No. 3, 29 (1946) Sept. 

Steels, Cemented, New High-Strength Powder 
Metallurgy Product, F. P. Peters. Vol. II, No. 
5, 38 (1946) Nov. 

Steels, Ordinary, and Small Amounts of Addi- 
tions, New Laboratory Experiment on Corro- 
= of, E. Herzog. Vol. IT, No. 4, 17 (1946) 

ct. 

Steelwork, Protective Painting of Structural, 
J. C. Hudson. Vol. I, No. 4, 28 (1945) Dec. 

Still Tubes, Study of Corrosion Pattern Results 
in Reduction of Metal Losses, W. F. Kramer. 
Vol. Il, No. 5, 40 (1946) Nov. 

Stray Current Areas, Use of Forced Drainage 
Systems in, Eric G. Carlson. Vol. I, No. 3, 
21 (1945) Sept. 

Stress Comparisons by Corrosion with High- 
Frequency Magnetic and Eddy Current 
Losses, P. E. Cavanagh, Vol. II, No. 2, 35 
(1946) June. 

Stress Corrosion Cracking, Failure of Spring 
Loops by, Given Brewer and Herman C., Ib- 
sen. Vol. I, No. 2, 24 (1945) June. 

Stress Corrosion Cracking of 70-30 Brass, by 
Amines, H. Rosenthal and A. L. Jamieson. 
Vol. I, No. 1, 26 (1945) March. 

Stress Corrosion, Behavior of Al-Zn-Mg Alloys 
After Thermal Treatment, Walter Bungardt 
and Gunther Schaitberger. Vol. I, No. 1, 26 
(1945) March, 

Stress Corrosion Cracking of Austenitic Stain- 
less Steels Types, 347 and 316, M. A. Scheil 
and R. A, Huseby. Vol. I, No. 1, 26 (1945) 
March. 

Stress Corrosion Cracking of Boiler-Plate Steel. 
Report on, James T. Waber, Hugh J. McDon- 
ald and Bruce Longtin. Vol. I, No. 4, 30 
(1945) Dee. 

Stress Corrosion Cracking of Metals, Summary 
Symposium, Vol. No. (1945) June. 

Stress Corrosion Cracking of Mild Steel. Part 
I, Corrosion Cracking and Precipitation Hard- 
ening, James T. Waber and Hugh J. Mce- 
Donald. Vol. II, No. 2, 31 (1946) June. 

Stress Corrosion Cracking of Mild Steel—I, II, 
III and IV. J. T. Waber and H. J. McDonald. 
Vol. Il, No. 4, 34 (1946) Oct. 

Stress Corrosion Cracking of Mild Steel in Ni- 
trate Solution, Theory of, J. T. Waber, H. J. 
Longtin. Vol. F, No. 4, 30 (1945) Dee. 

Stress Corrosion Cracking of Stainless Steel in 
Chloride Solutions, First Report on, M. A. 
Scheil, et al. Vol. I, No. 1, 26 (1945) March. 

Stress Corrosion, Effect of Added Elements on 

Aluminum-Magnesium-Zine Alloys, H. G. Pe- 

tri, G. Siebel and H. Bosskuhler. Vol. II, No. 

3, 44 (1946) Sept. 
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Stress Corrosion, Failure of Spring Loops by, 
R. Parsons. Vol. II, No. 3, 44 (1946) Sept. 
Stress Corrosion in the Hot Age Hardened Con- 
dition. Investigations on Wrought Aluminum- 
Zine-Magnesium Alloys. I11.—Tensile Prop- 
erties and, A. Muhlenbruch and H. J. See- 

mann. Vol. II, No. 3, 45 (1946) Sept. 

Stress Corrosion of Aluminum-Magnesium Al- 
loys. A Contribution to the Problem of, P. 
Menzen. Vol. II, No. 2, 27 (1946) June. 

Stress Corrosion of Metallic Materials, G. Was- 
serwan, Vol. I, No. 1, 26 (1945) March. 

Stress Corrosion Phenomena in Iron Alloys, H. 
Bennek. Vol. Hl, No. 3, 46 (1946) Sept. 

Stress Corrosion Testing, Apparatus and Pro- 
cedure for, W. D. Robertson. Vol. II, No. 2, 
34 (1946) June. 

Stress Corrosion Testing of Aluminum Alloys, 
G. Wasserwan, Vol. I, No. 1, 24 (1945) March. 

Stress Corrosion Testing of Light Metals, De- 
velopment and Present State of, P. Brenner. 
Vol. II, No. 2, 35 (1946) June. 

Subcommittee II on Performance Tests: Elec- 
troplated Lead Coatings on Steel, Report of. 
Vol. I, No. 4, 22 (1945) Dec. 

Subcommittee VI on Atmospheric Corrosion: 
‘Tests of Non-Ferrous Metals and Alloys, Re- 
port of. Vol. I, No. 4, 22 (1945) Dec. 

Submarine Pipelines, Measurement of Cathodic 
Protection Currents in, W. Ryland Hill. Vol. 
II, No. 3, 48 (1946) Sept. 

Sucker Rods, Corrosion-Resistant. Vol. I, No. 
4, 28 (1945) Dec. 

Sulfate Deposits and Sulfur Trioxide in Corro- 
sion Mechanism, Significance of, W. T. Reid, 
R. C. Corey and B. J. Cross. Vol. I, No. 3, 19 
(1945) Sept. 

Sulfide Corrosion Complicates Tank-Cleaning 
Operation in Tampico Refinery, Fabian A. 
Staley. Vol. II, No. 2, 33 (1946) June. 

Sulfide Corrosion vs. Formaldehyde, Reports on 
the Chemical World Today. Vol. II, No. 3, 
42 (1946) Sept. 

Sulphonated Oils, Treating. Vol. II, No. 3, 32 
(1946) Sept. 

Sulfuric Acid, Corrosion-Fatigue Properties of 
Some Hard Lead Alloys in, D. J. Mack. Vol. 
I, No. 4, 30 (1945) Dec. 

Sulphuric Acid Production, Service Lives of Es- 
sential Parts in the Mechanical Plant Used 
in, Smirnov, L. A. Vol. HII, No. 3, 38 (1946) 
Sept. 

Surface Cleaning, Chemistry of, R. Sanders. 
Vol. If, No. 2, 34 (1946) June. 

Surface Cleaning for Metal Finishing, Import- 
ance of, G. W. Seagren. Vol. II, No. 4, 24 
(1946) Oct. 

Surface-Conversion Coatings, G. W. Jernstedt. 
Vol. II, No. 3, 52 (1946) Sept. 

Synthetic Bead Catalyst, Unusual Techniques 
Feature the Production of, R. W. Porter. Vol. 
II, No. 5, 3 (1946) Nov. 

Synthetics and Engineered Corrosion Control, 
D. F. Siddall. -Vol. II, No. 1, 27 (1946) March. 

Tank Lining, Polyisobutylene, D. W. Young 
and W. C. Harvey. Vol. I, No. 4, 28 (1945) 
Dec. 

Tanning Industry, Corrosion of Metals and Al- 
loys in the, A. H. Winheim and R. A. Mills. 
Vol. II, No. 3, 29 (1946) Sept. 

Tar Distillation, Continuous, R. Scott, Vol. II, 
No. 5, 34 (1946) Nov. 

Technical Service Pays Its Way. Vol. II, No. 
5, 41 (1946) Nov. 

Tennessee Valley Authority, Experience of the, 
G. H. Hickox. Vol. Il, No. 2, 40 (1946) June. 

Test, Alternate-Immersion, for Aluminum-Cop- 
per Alloys, R. B. Mears, C. J. Walton and 
G. G. Eldridge. Vol. I, No. 4, 21 (1945) Dec. 

Test, Basic Requirements in Standardization of 
Salt Spray Corrosion, L. J. Waldron. Vol. I, 
No. 4, 22 (1945) Dec. 

Test, Cavitation, of Hydraulic Turbine Model, 
E. Stage. Vol. II, No. 4, 32 (1946) Oct. 
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Testing, Behavior of Metallic Materials Under 
Water-Hammer and Cavitation Attack, M. 
Vater. Vol. II, No. 3, 40 (1946) Sept. 

Testing, Corrosion, in a Chemical Plant, S. W. 
Shepard. Vol. II, No. 5, 35 (1946) Nov. 

Testing, Manual of Operation for Salt Spray 
Equipment, H. P. Troendly. Vol. II, No. 3, 
40 (1946) Sept. 

Testing, Marine Corrosion. Vol. II, No. 2, 36 
(1946) June. 

Testing, Non-Destructive Testing of Refinery 
Equipment, C. D. Havens, Vol. II, No. 4, 31 
(1946) Oct. 

Testing Methods, Bibliography of Corrosion, 
1935-1945, Lorraine R. Voigt. Vol. II, No. 6, 
16 (1946) Nov. 

Testing, Machine, Variable-Cycle, Alternate- 
Immersion, C. H. Mahoney, A. L. Tarr and 
K. A. Skeie. Vol. I, No. 4, 22 (1945) Dec. 

Test, Modified Salt Spray for Chromium Plated 
Zinc-Base Die Castings, C. F. Nixon. Vol. II, 
No. 3, 40 (1946) Sept. 

Test, Salt Spray Corrosion, G. T. Dunkley. Vol. 
II, No. 3, 39 (1946) Sept. 

Tests, Corrosion Effects in Water-Hammer, M. 
Vater and M. Henn. Vol. II, No. 3, 47 (1946) 
Sept. 

Tests, Erosion of Cast Alloys in Sea Water, L. 
R. Voigt. Vol. II, No. 2, 36 (1946) June. 

Tests, Laboratory Corrosion, R. M. Burns. Vol. 
I, No. 3, 32 (1945) Sept. 

Tests, Laboratory, to Predict the Performance 
of Metals Under Service Conditions. R. B. 
Mears and D. W. Sawyer. Vol. I, No. 3, 32 
(1945) Sept. 

Test Strips, Corrosion. Vol. II, No. 2, 37 (1946) 
June. 

Thermobalance, Study of the Dry Corrosion of 
Metals by Means of a, P. Chevenard, X. 
Wache and R. de la Tullaye. Vol. II, No. 4, 
28 (1946) Oct. 

Tin and Tin-Aluminum Bronzes, Resistance to 
Corrosion Sea Water Some, Cuth- 
bertson. Vol. II, No. 5, 32 (1946) Nov. 

Tin Cans, Accelerated Corrosion in Various 
Types of Solid Fibre Containers, C. E. Libby, 
F. W. O'Neil, and A. W. Nickerson. Vol. II, 
No. 4, 20 (1946) Oct. 

Tin, Corrosion in Cooling Apparatus, A. Ivan- 
ova and A. Fedorchenko. Vol. II, No. 2, 32 
(1946) June. 

Tin, Influence of Dissolved, on the Growth of 
Clostridium in Canned Vegetables. II. Fur- 
ther Experiments in Plain and in Lacquered 
Cans, W. J. Scott and D. F, Stewart. Vol. II, 
No. 4, 23 (1946) Oct. 

Tin, Outdoor, Use of Lead and, G. O. Hiers. Vol. 
II, No. 4, 24 (1946) Oct. 

Tinplate, Hot-Dipped, in the Post-War Period, 
Substitutes for, K. Brighton. Vol. II, No. 4, 
26 (1946) Oct. 

Tinplate, Protective Chemical Treatment for, 
R. Kerr, Vol. If, No. 5, 37 (1946) Nov. 

Tin, Use of Undercoat to Improve Corrosion Re- 
sistance of Painted Steel, E. S. Hedges and 
L. A. Jordan. Vol. II, No. 1, 29 (1946) March. 

Tin-Zine Alloys, Corrosion-Resisting Properties 
of Electrodeposited, R. M. Anglee and R. 
Kerr. Vol. II, No. 3, 37 (1946) Sept. 

Transcontinental Cable West of Salt Lake City, 
Utah, Corrosion Protection for, T. J. Mait- 
land. Vol. I, No. 3, 21 (1945) Sept. 

Transformer Corrosion. Is It Electrolytic? H. 
Robson. Vol. Il, No. 4, 17 (1946) Oct. 

Treating to Prevent Scale Introduces Carryover 
Problem. E. M. Griffiths. Vol. II, No. 3, 25 
(1946) Sept. 

Tropical Service, Electrolytic Methods of Eval- 
uating Insulating Materials Used in, B. H. 
Thompson and K. N. Mathes. Vol. I, No. 3, 
30 (1945) Sept. 

Tropics, Corrosion in the, G. W. Grupp. Vol. II, 
No. 1, 20 (1946) March. 
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Tubes, Refinery, How to Locate Corrosion in, 
Vol. II, No. 4, 31 (1946) Oct. 

Tubes, Still, Study of Corrosion Pattern Results 
Reduction Metal Losses, Kramer. 
Vol. II, No. 5, 40 (1946) Nov. 

Tubing and Casing Corrosion Combated by 
Treated Water, F. B. Taylor. Vol. Il, No. 1, 
36 (1946) March. 

Tubing, Bimetallic Double-Wall for Combating 
Corrosion, Vol. II, No. 3, 31 (1946) Sept. 

Tubing, in Gas-Condensate Wells, Internal Cor- 
rosion, Measured by Recording Calipers. E. 
H. Short, Jr. Vol. I, No. 2, 27 (1945) June. 

Undereround Corrosion, Recent Progress in the 
Mitigation of, Kirk H. Logan. Vol. I, No. 3, 
22 (1945) Sept. 

Valves, Restoring Corroded Plug by Surface 
Arc-Welding. Vol. I, No. 1, 22 (1945) March. 

Water Analysis in Cycling Fields. Voi. II, No. 
4, 30 (1946) Oct. 

Water Chemists Meet in Pittsburgh. Vol. I, 
No. 1, 22 (1945) March. 

Water Containing Acid, Special Problems Con- 
nected With Pumping, J. W. Pirie. Vol. I, No. 
2, 26 (1945) June. 

Water, Control of Compressor Cooling, E. G. 
Hammerschmidt. Vol. I, No. 2, 25 (1945) 
June. 

Water, Corrosion by, A. C. Janzig. Vol. I, No. 
2, 26 (1945) June. 

Water Corrosion, Engineering Aspects of, Vol. 
II, No. 2, 42 (1946) June. 

Water-Hammer Tests, Corrosion Effect in, M. 
Vater and M. Henn. Vol. II, No. 3, 47 (1946) 
Sept. 

Water, Preventing Corrosion in Disposal Sys- 
tems, F. B. Plummer. Vol. II, No. 2, 42 (1946) 
June. 

Water, Protection of Small Systems from Cor- 
rosion, William Stericker. Vol. II, No. 2, 38 
(1946) June. 

Water, Scale and Corrosion Control in Potable 
Supplies at Army Posts, R. T. Hanlon, A. J 
Steffen, G. A. Rohlich and L. H. Kessler. 
Vol. II, No. 2, 40 (1946) June. 

Water, Scale-Forming and Corrosive Tenden- 
cies, Predicted by Rapid Methods, Joe R. 
Wright. Vol. I, No. 3, 32 (1945) Sept. 

Water, Stability Index Judges Cooling, Joe R. 
Wright. Vol. I, No. 3, 32 (1945) Sept. 
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Water Systems, Corrosion Control and Scale 
Prevention with Glassy Phosphate, Thresh- 
old Treatment of, G. B. Hatch and Owen 
Rice. Vol. If, No. 2, 38 (1946) June. 

Water Systems, Corrosion Control in Potable, 
R. Eliassen. Vol. Hi, No. 2, 38 (1946) June. 

Water, Threshold Treatment of, J. C. Skerrett. 
Vol. II, No. 2, 38 (1946) June. 

Well, Corrosion of High Pressure Equipment, 
Thomas S. Bacon. Vol. I, No. 1, 19 (1945) 


March, 
Well Pumps, Corrosion of, T. E. Larson and 
J. B. Willis. Vol. II, No. 2, 40 (1946) June. 
Wire Ropes, Uses of, J. T. Setterman. Vol. I, 
No. 5, 39 (1946) Nov. 
Zine, Corrosion, by Manganese Dioxide, K. 
Arndt. Vol. II, No. 1, 24 (1946) March. 
Zine Alloys, Corrosion of Cast, K. T. B. toe 
Water. Vol. II, No. 2, 35 (1946) June. 
Zine Anodes for Preventing Corrosion of Dis- 
tributing Mains. C. L. Morgan. Vol. I, No. 4, 
24 (1945) Dec. 
Zine, Corrosion of, from the Standpoint of the 
Battery Chemist, C. Drotschmann. Vol. Il, 
No. 3, 33 (1946) Sept. 
Zinc-Iron Couples, Behavior in Carbonate Soil, 
T. H. Gilbert and Guy Corfield. Vol. II, No. 
1, 22 (1946) March. 
Zine-Iron Couples in Soil, Progress Report on 
Behavior of, Melvin Romanoff. Vol. I, No. 3, 
21 (1945) Sept. 
Zine and Zine Alloys, Corrosion Protection by 
Non-Metallic Inorganic Coatings, K. Voss. 
Vol. II, No. 1, 30 (1946) March. 
Zine as an Anti-Corrosive Pigment, Some Di- 
vergent Views, Corrosion Problems in the 
Petroleum Industry, 4, A. H. Stuart. Vol. II, 
No. 1, 30 (1946) March. 
Zine, Attack of, by Gypsum, H. Lafuma. Vol. 
II, No. 2, 31 (1946) June. 
Zine Chromate Primers vs. Corrosion, W. R. 
Barrett. Vol. I, No. 4, 27 (1945) Dec. 
Zine, Corrosion of Galvanized Coatings and by 
Waters Containing Free Carbon Dioxide, L. 
Kenworthy and M. Smith. Vol. II, No. 2, 38 
(1946) June. 


sion Inhibitors. R. S. Thornhill. Vol. Il, No. 
2, 40 (1946) June. , 
Zine, Rolled, Corrosion in Outdoor Atmosphere. 
A. E. Anderson. Vol. II, No.4, 16 (1946) Oct. 
Zine, Use for Cathodic Protection, H. W. Wahl- 
quist. Vol. I, No. 4, 23 (1945) Dee. 
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Corrosion News Section 


PERSONALS 


O’Brien, vice president and 
director, Glidden Company, Cleve- 
land, Ohio, has been named chair- 
man committee Glidden 
Executives charge manufac- 
turing, research and development. 
Committee members include three 
other vice presidents: Leven- 
hagen, Paul Sprague, and Dwight 
Joyce. 


William Rodgers has been ap- 
pointed assistant chief metallurgist, 
Republic Steel Corp., Cleveland. 
was superintendent the corpora- 
tion’s 98-inch hot strip mill Cleve- 
land. Raymont Gintert has been 
appointed superintendent the 
Cleveland hot and cold strip mills 
for Republic. William Boger has 
been appointed assistant superin- 
tendent. 


Earl Mahoney, former metal- 
lurgist the Brier 
Youngstown Sheet and Tube Co., 
has moved the company’s main 
offices Youngstown. asso- 
ciated with Karl Fetters, special 
metallurgical engineer, and works 


out the office Mauthe, 
vice president charge opera- 


Dr. Mears, formerly with the 
Research Department the Alumi- 
num Company America, now 
Electrochemist for the United States 
Steel Corporation Delaware, Re- 
search Laboratory, Kearny, New 


Jersey. 


Tice, formerly with the Re- 
search Department the Bethle- 
hem Steel Corporation, now with 
the International Nickel Company, 
New York, where working 
corrosion problems with 
LaQue. 


Emil Holmberg has been ap- 
pointed consulting metallurgist for 
Alloy Steel Products Company, Lin- 
den, Mr. Holmberg, gradu- 
ate the Colorado School Mines, 
for number years was research 
metallurgist specializing corrosion 
problems the Belle, Va., plant 
pany, Inc. 
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NEW PRODUCTS 


Prufcoat Laboratories, Inc., Cam- 
bridge, Mass., manufacturers pro- 
tective coatings, have recently issued 
literature describing their products. 
Prufcoat combines one material 
coating that can applied con- 
crete, structural steel, floors, pipes, 
tanks and machinery. said 
applicable both inside and outside 
and provide protection against 
acids, alkalies, oil and water. 


For the protection concrete, 
masonry and metal structures from 
corrosion and deterioration, new 
type cold-applied coating, called 
Bituplastic, has been developed 
the Wailes Dove-Hermiston Cor- 
poration, Westfield, New Jersey. 
Rigid laboratory and field tests 
the coating over period years 
show that can applied where 
damp surfaces formerly interfered 
with the effective application 
regular protective coatings. 

Bituplastic black, irreversible 
dispersion. When dry, forms 
tenacious, waterproof film which 
does not. revert its original state. 
all applications, adequate drying 
conditions are necessary, but drying 
time short. 

The new material contains vol- 
atile solvents, eliminating discom- 
fort workmen and danger fire 
explosion when applications are 
made confined spaces. Actually 
the material fire retardant, being 
practically incombustible. also 
virtually odorless and tasteless. 

The new coating can applied 
very thick film individual coats 
either hand brushing with 
standard equipment. The 


spray 


SECTION 


100 square feet per gallon per 
coat. Because its rapid drying 
characteristics, two coats can 
applied continuous operation 
where surfaces are fairly large and 
normal atmospheric drying condi- 
tions exist. 


claimed the coating will not 
flow sag any temperature 
600° F., its disintegration point, 
nor does alligator direct sun- 
light. 

The manufacturer states the new 
product also efféctive “vapor 
seal” over various types standard 
insulating materials. Having high 
degree plasticity and strong bond- 
ing ability, applied directly 
the insulating material used 
bond the insulation the surface 
over old vapor seal coatings that 
have begun disintegrate, prolong- 
ing the life the underlying in- 
sulating material. 

common with other Bitumastic 
blacks made the company, Bitu- 
plastic provides dependable, long- 
lasting protection against the corro- 
sive attacks chemicals, chemical 
fumes, moisture and temperature 
changes. 


Corrosion steam lines and re- 
turn condensate piping industrial 
plants has been eliminated through 
the use organic chemical treat- 
ment proportioned into the steam, 
Haering Co. 

Pulp paper mills the West 
Coast have installed H-O-H Model 
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organic glucosates into the steam 
flow ahead the drying machines. 
The proportioning units, being acti- 
vated the steam flow through the 
heater, automatically respond any 
variation steam consumption and 
guarantee accurate and continuous 
treatment dosages. 

The chemical passivates corrosion 
through the formation inhib- 
itor film the metal surfaces 
the system piping. The absorbed 
film molecular dimension and 
does not interfere with the trans- 
mission heat through the pipe 
walls. The solution, dispersed the 
vapor, carried throughout the en- 
tire system and present the con- 
densate and after the condensa- 
tion point, thereby maintaining the 
inhibitor film intact. 

complete story this interest- 
ing solution perplexing problem 
found the special edition 
the H-O-H Lighthouse just off 
the press. copy may obtained 
writing, your company letter- 
head, Haering Co., 205 
West Wacker Drive, Chicago II- 


linois. 


Demand for effective water purifi- 
cation systems for industrial pur- 
poses has increased measureably 
recent months and probably will 
continue rise industry strives 
get into full production, accord- 
ing Hugh Corrough, director 
American Locomotive Company’s 
Alco Products Division. 

one the largest shell and 
tube heat exchanger manufacturers, 
American Locomotive Company 
currently active solving evapora- 
tion problems collaboration with 
the planners new projects. Pro- 
duction now high, and Alco an- 
ticipates little difficulty meeting 
delivery requirements for evapora- 
tors. However, like most manufac- 
turers, Alco hampered short- 
ages materials, but, these are not 
critical enough interfere marked- 
with production schedules. 

answer many inquiries regard- 
ing Alco Evaporators, American Lo- 
comotive Company has just issued 
interesting booklet featuring its 
evaporator “flex-tube” design, which, 
the company says, “the only posi- 
tive acting true thermo-mechanical 
descaling device for straight tube in- 
stallation.” 


GENERAL INTEREST 


Wilmington, Del., has let con- 
tract Leonard Construction Com- 
pany Chicago, for $500,000 
sulphuric acid plant built 
Richmond, Va. 


Construction will soon start 
the $10 million chemical plant 
Jefferson Chemical Company Port 
Neches, Texas. Lummus Company 


and Badger Sons Co., 
Port Arthur, Texas, are the con- 
tractors. 


$12 million plant for manufac- 
turing copper tubing will 
erected near Decatur, Ala., Fos- 
ter Nashville, Tenn., 
for the Calumet Hecla Consoli- 
dated Copper Company, Wolverine 
Tube Division, Detroit, Mich. 
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STOP FINGERPRINT 


print can ruin finely machined part. Stop this waste with 


The moisture and acid single finger- 
Rust-Ban 392. replaces moisture with tough, almost 
invisible protective film that protects metal through han- 

dling, shipment storage. 


CONSULT YOUR RUST-BAN MARKETER 


OIL REFINING CO. 


New 


pledge continued cooperation your fight 
against corrosion and take this opportunity 
express our sincere thanks 
ation for your past patronage. 


BRANCE-KRACHY Inc. 


Rectifiers for cathodic protection 
HOUSTON, TEXAS 
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Pipe That Could Have Been 


SAVED WITH AMERCOAT 


Because corrosion damage millions 
dollars worth pipe and other costly 
equipment goes the junk pile before its 
time. AMERCOAT produces long-lasting, 
non brittle coating that gives positive pro- 
tection against corrosion. addition, there 
negligible reduction inside diameters 
and much lower friction loss. 

Since AMERCOAT unaffected salt 
water, crude, acids, alkalies and sulfur 
compounds, being successfully used 
for the protection of: 


INJECTION WELL TUBING—DISPOSAL TUBING 

LINE PIPE PACKERS CHOKES HIGH 

PRESSURE GATE PUMPS 
AND MOTORS—SOUR CRUDE TANKS 


Cost negligible, compared failure 
vital equipment, loss materials, wasted 
time and expensive repairs. Application 
can made quickly. For full details, write 
about your needs today. IMMEDIATE 
DELIVERY. 


AMERCOAT DIVISION 


American Pipe 


Construction Company 
DEPT. 
Box 3428, Terminal Annex 
LOS ANGELES 54, CALIF. 
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Tom Holcombe, Dearborn 
Chemical Company, Shreveport, La., 
General Chairman the NACE 
Conference and Exhibition, has been 
working hard gettings things lined 
for the 1947 meeting, which will 
held April 7-8-9-10 the Palmer 
House Chicago. 


The American Com- 
mittee Corrosion undertaking 
revision its confidential direc- 
tory technologists actively en- 
gaged studies corrosion and its 
prevention. The committee com- 
prises delegates from major tech- 
nical societies, together with repre- 
sentatives from the principal indus- 
trial research institutes and other 
organizations such the National 
Bureau Standards. Its directory 
currently lists some 
gators diversity specialized 
fields selected the basis ques- 
tionnaires circulated the member- 
ship the committee’s member 
societies. 


While felt that the directory 
list relatively complete, there are 
undoubtedly individuals who were 
not reached the previous circula- 
tions. Accordingly, the committee 
now requests all persons actively 
engaged corrosion researches who 
have not been contacted, write 
the secretary, Professor Hugh 
Donald, Institute Tech- 
nology, Technology Center, Chicago 
16, Illinois, for further details and 
application forms for directory list- 
ings. 
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WHEATLEY 
PRESSED STEEL 
COLLAR WRAPS 


WHEATLEY STEEL PIPE 
HALF SOLES 


All sizes carried in our Houston and Galveston stock. “ 
Can be furnished in any length up to 10 feet. LD., Ins. Raley bs 
33 


Oil Field Supplies 
é Straigh B - 
adel r 
Box 2094 785 Type Wrap 


ACIPCO PIPE RESISTS CORROSION 


Mono-Cast Centrifugal Cast Iron Pipe 
High resistance Soil Corrosion 


GAS LINES 


WATER LINES 
Used extensively for: SEWER LINES 


OIL LINES 
FOAMITE LINES, ETC. 


CONDENSER COILS 
Mono-Cast Alloy Iron CONDENSER 


PLAIN CARBON 
Centrifugally Cast Steel Tubes HIGH ALLOY, including 
18/8 25/20 CHROME-NICKEL 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM ALABAMA 


All Edges Straight Beveled for Welding 
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Drops Water 


Cathodic Corrosion 
Wearing Away Your Pipe Lines 


staggering loss occurs yearly due 
Cathodic Corrosion. Many more 


from your pipe lines using Good- 
all Cathodic Protection 


Prompt delivery. 

Available single phase operation. 

Available all voltages and current 
output. 

Selenium stacks Heavy duty coated 
—high ambient temperature. 

Each stack individually protected ac- 
curately set thermal switch. 

Oversize transformers Highest grade 
silicon steel core plus fibre in- 
sulated windings. 

Transformers vacuum impregnated 
against humidity. 

Entire unit governed thermal switch. 

Entire unit built rack—easily remov- 
able for periodic inspection. 

All units with ammeter and voltmeter. 

Quick-change tap switches panel. 

Solderless terminals for quick 
easier permanent connection. 

Complete unit and case weatherproof 
and bug proof. 

High efficiency low maintenance. 


Send for our corrosion bulletin. 
Let us quote you on your re- 
quirements. 


Wear Away Stone 


years service can 
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are equally proud an- 
nounce the recent association with 
our organization Grover Swartz 
and “Bo” Bardsley. Both men 
recognized throughout the pipe line 
industry capable specialists 
the pipe line field. 

Opening the new C-R-C Tulsa 
branch, with expanded shop facili- 
ties Houston, has nearly doubled 
C-R-C Sales and Service facilities 
for the pipe line industry. the 


new basis for continued C-R-C lead- 


ership for better equipment, 


continually improved. 


PIPE LINE EQUIPMENT AND MATERIALS 
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ELECTRICAL INSPECTI 


insulating materials place 
One Service 


STEARNS 


SHREVEPORT, LOUISIANA 


Wes 
AP 


